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SECTION I
INTRODUCTION

The selection of an instructional delivery system is an important
step in the training system design process. An instructional delivery
system is made up of the student and all of the elements with which he
interacts to achieve instructional goals. The structure of this delivery
system determines in a major way how the information pertinent to training
is to be organized and presented to the student. The choice of the
delivery system affects not only training effectiveness but also the
costs of instruction. For example, in the systems engineering approach,
instructional delivery system choices are determined from trade-off
studies which consider the relevant alternatives for training and the
associated costs. Choosing the delivery system with an optimum mix of
instructional media is difficult to accomplish in an intuitive, informal
manner. A systematic approach to media and instructional delivery
system selection is required which is formalized in the training system
design process.

Recently, the Training Analysis and Evaluation Group (TAEG) examined
the available formal media selection techniques for possible use in Navy
training system design. From this grouping, the 10 most promising
published techniques were selected and critically examined. None of the
techniques was found adequate for use in developing specifications for
Navy instructional delivery systems.I The results of this investigation
are presented in TAEG Report No. 8.

The available formal media selection techniques suffer various
shortcomings. A1l tend to be imprecise (vague, ambiguous terminology)
and too gross in categorizing the factors that influence the media
selection process. They also lack generality. The available techniques
are tailored to specific training environments and are inappropriate to
a range of training situations such as found in the Navy. To be workable,
they also require considerable intuitive judgments on the part of the
training system designer. The existing approaches are incomplete in
that they do not account for all the critical variables in the media
selection process. Prominent factors th>t must be considered include
the nature of the tasks and task structure, the learning strategies
appropriate to these tasks, the media types available for instruction,
and the procurement, operating and updating costs of alternative media
mixes. Other prominent factors are the state of development of proposed
media approaches, resources required for courseware development, and the
characteristics of the anticipated student population.

1 Richard Braby, An Evaluation of Ten Techniques for Choosing Instructional

Media, TAEG Report No. 8, December 1973, Training Analysis and Evaluation
Group, Orlando, Florida.
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What is needed are means for reducing the weaknesses inherent in
existing media selection schemes and to consider all elements of the
instructional delivery system. The selection procedure presented in
this report, called the Training Effectiveness and Cost Effectiveness
Prediction (TECEP) technique, is an attempt in this direction.

This report presents an operational description of the TECEP tech-2
nique. The ground work for the technique was laid in TAEG Report No. 1.
.n its present form, the TECEP procedure has incorporated the design
requirements for ag optimum media selection technique articulated in
TAEG Report No. 8.° A one-year field trial of the draft version of this
report resulted in additional refinements which have been incorporated
into this final report. However, the technique continues to possess
some of the worrisome 1imitations ascribed to the previously available
techniques. The choosing of an optimum instructional delivery system
for various types of military training objectives remains a subtle and
complex decision-making task; something that cannot be fully procedural-
jzed. Training system designers who use the TECEP technique must possess
expert knowledge of media. The technique will serve as a performance
aid in carefully exploring the probable cost and effectiveness of various
alternatives, including innovations.

PURPOSE

The purpose of this report is to make available to training special-
jsts a procedure for choosing instructional delivery systems appropriate
to various types of military training. The TECEP technique serves as a
performance aid for the training specialist to use in defining appropriate
training strategies for training objectives, choosing instructional
delivery systems capable of carrying out the training strategies, and
jdentifying the relative cost of these alternatives. Through the use of
this procedure, *raining specialists choose the cost-effective instruc-
tional delivery system over its competitors.

ORGANIZATION OF THE REPORT

In additiion to section I, two other major sections are presented.
Section II provides an overview of the TECEP technique. The basic
concepts and terms employed are defined. Section III provides reference

2 Staff Study on Cost and Training Effectiveness of Proposed Training
Systems, TAEG Report No. 1, 1972, Training Analysis and Evaluation
Group, Orlando, Florida.

3 Richard Braby, An Evaluation of Ten Techniques for Choosing Instructional
Media, TAEG Report No. 8, December 1973. Training Analysis and Evaluation
Group, Orlando, Florida.
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materials used in choosing delivery systems. A formal three-step
selection procedure is described and illustrated through the use of a
sample problem.

Supporting information is presented in three appendices. Appendix
A provides an alternate method for step 2 in the TECEP procedure, the
selection of candidate instructional delivery systems. A wider range of
solutions can be considered using the alternate procedure. Appendix B
contains an analysis of the equations and economic theory in the cost

mode}, and appendix C provides a Fortran IV program 1isting of the cost
model.

A series of three reports contains the intormation needed to use
the TECEP techﬂique. In support of the material i- =his report are TALG
Report No. 23," which provides the 1earnigg models used in selecting
delivery systems, and TAEG Report No. 24,° which provides a detailed
sample application of this technique.

4 James A. Aajgard and Richard Braby, Learning Guidelines and Algorithis
for Twelve Types of Training Objectives, TAEG Report No. 23. Training
Analysis and Evaluation Group, Orlando, Florida (manuscript form, to
be published mid-1975).

5 Richard Braby, Choosing Instructional Delivery Systems with the TECEP
Technique - A Case Study, TAEG Report No. 24. Training Analysis and
Eva]uatign Group, Orlando, Florida (manuscript form, to be published
mid-1975).

=
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SECTION II

OVERVIEW OF THE TECEP TECHNIQUE
BACKGROUND

The TECEP is a technique for selecting cost-effective instructional
delivery systems for proposed training programs. It provides an orderly
approach to making delivery system choices during the conceptual design
phase. A sequence of steps is provided for identifying gereric types of
delivery systems capable of accomplishing designated training objectives
and for determining the costs of owning each of these types of training
systems.

As defined in section I, an instructional delivery system is made
up of the student and all of-the elements with which he interacts to
achieve the instructional goals. Included are the instructional media,
both hardware and courseware, the instructor, other students in peer
instruction, and the direct supporting services for equipment maintenance
and courseware development. While media may be a prominent part of an
instructional delivery system, the choice of a medium includes a package
of all of the elements in the instructional delivery system. Therefore,
the availability and effectiveness of each of the elements in the
delivery system must be considered in making a media choice.

The TECEP technique requires user erpertise. It is not a mechanical
procedure. It requires the design team to make a series of key decisions
which influence significantly the resultant media mix alternatives. The
TECEP is best described as a job aid for an experienced training system
designer. What it provides is a pathway and procedures for systematic-
ally coming to grips with critical issres in planning for cost-effective
instruction.

Figure 1 shows the general sequence of the instructional system
design process and identifies the chief function which can be performed
using the TECEP technique.

TECEP LOGIC

The process of selecting instructional delivery systems is formally
initiated when the training objectives for.a proposed training system
have been received. A set of training objectives are an input to the
TECEP process. Starting with this set of objectives a sequence of steps
is accomplished for deriving appropriate learning strategies, identifying
instructional delivery systems capable of supporting these strategies,
and determining costs associated with these delivery systems. The
output of this effort is a description of an optimum instructional
delivery system for accomplishing the training objectives. The TECEP
process flow is shown in figure 2. Each of the elements in this process*
is described in subsequent paragraphs; the specific materials and guide-
lines for their use are provided in section III of this report.

11
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CHOOSE LEARNING ALGORITHMS FOR TRAINING OBJECTIVES. An algorithm is "a
precise, generally comprehensible prescription for carrying out a defined
sequence of e]ementagy operations in order to solve any problem belonging
to a certain class."® Therefore, a learning algorithm is a step-by-step
prescription for a student to follow in learning any specific task in a
class of learning tasks, such as procedure following or decision making.
It is a general sequence for use with all similar training objectives.
Learning algorithms have been prepared for the more commonly experienced
types of military training tasks. Within the TECEP approach, each
training objective is matched with one of the learning algorithms.

IDENTIFY INSTRUCTIONAL DELIVERY SYSTEMS FOR EACH SET OF SIMILAR TRAINING
OBJECTIVES. A student must be able to carry out each of the steps in
the algorithm selected for a given set of objectives. An instructional
delivery system is to be selected that enables this sequence of events
to take place. The delivery system shall be capable of (1) displaying
the essential stimulus characteristics of the subject matter; i.e.,
color, motion, sound; (2) allow the student to respond appropriately;
i.e., choose an answer or manipulate a control; and (3) provide the
student with the required form of feedback and reinforcement; i.e., his
scores or a dynamic change in the performance of the system. All of
these events are specified within the algorithms. In part, the TECEP
technique serves as a performance aid for the training system designer
to use in identifying all those delivery systems with the stimulus,
response, and feedback capabilities required to carry out the events in
the selected algorithn

ESTIMATE THE COST OF ALTERNATIVE SYSTEMS. The cost of usin§ an instruc-
tional delivery system is the total value of all resources consumed in
that part of the training program supported by the instructional delivery
system. Included are the costs of the equipment, the curriculum materials,
the personnel (e.g., instructors and support personnel), the supplies
consumed, the facilities supporting the use of the system, and the wages
and other costs of the student who learns from the system. These costs
can be estimated with the aid of a formal cost model. This cost model

is designed to display the cost implications of substituting one medium
for another in a delivery system or for comparing entirely different
instructional delivery systems.

CHCOSE COST-EFFECTIVE INSTRUCTIONAL DELIVERY SYSTEM OR MIX OF SYSTEMS.
To be cost effective a delivery system must (1) facilitate student
learning of the required behavior and (2) have a relatively low use cost
when compared with other systems also able to support the required
learning. Using the TECEP technique, a training system design team
chooses an instructional delivery system based on estimated training
effectiveness and cost. Solutions which minimize resource consumption
while meeting training objectives become prime candidates for incorpora-
tion into the proposed training system.

6y, Landa, Algorithmization in Learning and Instruction, Englewood
Cliffs, N.J.: Educational Technology PubTications, 1974, p. 11.

14
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REQUIRED REFERENCE MATERIALS

Various types of reference materials pertinent to the TECEP process
flow are described next. They serve as printed job aids to be used in
carrying out each of the steps in the selection of a delivery system.
Figure 3 identifies these aids, and an introductory description of each
item is presented next. The actual reference materials and directions
for their use are presented in section III.

TWELVE TYPES OF LEARNING ALGORITHMS WITH THE CHARACTERISTICS OF TRAINING
OBJECTIVES THEY SUPPORT. Learning algorithms have been developed for
fundamentally different types of training objectives repressnting military
tasks. They are based, in part, on the Willis and Peterson’/ 1ist of
common Navy tasks and are designed so that (1) a wide range of tasks can
be grouped into a small number of categories, (2) all the training
objectives in one category can be achieved by using a single learning
algorithm, and (3) each category of training objectives requires a
different learning algorithm; i.e., fundamentally different from the
training strategies required by other classes of training objectives.

Only the names of the learning algorithms and the characteristics
of the training objectives they support are included in this volume.
The actual algorithms are presented in a companion volume, Learning
Guidelines and Algorithms for Twelve Types of Training Objectives, TAEG
Report 23, to be published mid-1975.

INSTRUCTIONAL DELIVERY SYSTEM SELECTION CHARTS. A table is presented
for each of the 12 learning algorithms. Across the top of each is a
comprehensive 1ist of instructional delivery systems that generally can
be used to carry out the steps in the algorithm. On the left side are
listed special selection criteria. These criteria may include stimulus
requirements and other training setting and administrative criteria
unique to specific training programs. An "X" appears in those cells of
the table where the instructional delivery system meets the special
criteria.

By entering the table with those special criteria required by a

training program, useful alternative delivery system approaches can be
quickly identified.

7 M. Paul Willis and Richard 0. Peterson, Deriving Training Device
Implications from Learning Theory Principles, Vols, I, II, and I1I,

Technical Report: NAVTRADEVCEN 784-T. July 1961. U.S. Naval Training
Davice Center, Port Washington, NY.
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TEST OF PRACTICALITY. Eleven criteria required for practical training
system proposals are listed. Impractical solutions that do not meet
' ~e criteria are screened out.

C. MODEL. This model is a series of mathematical equations representing
the cost of using instructional delivery approaches in a training system.
It incorporates a 1ist of cost factors to be considered and a procedure
for combining these factors. The model includes the cost of acquiring and
operating Ticilities and equipment, the cost of supplies, the cost of the
design of instructional materials, the cost of support personnel, and
student costs associated with the use of each specific instructional
delivery system. By exercising the model for two or more alternatives, a
comparison can be made of the costs of using different types of instruc-
tional delivery systems. The cost advantages or disadvantages of each
system becomie apparent from the output of the model. The model has been
designed to be responsive to the requirements for economic analysis as
specified in DoD Directive 7041.3 and SECNAVINST 7000.14A.

ADDITIONAL SUPPORTING DATA

Figure 3 also provides additional data to aid the user in the practical
application of the TECEP technique. Each type of data is described in
subsequent paragraphs. The actual materials are located in the appendixes
of this report and also in the companion reports mentioned earlier.

LEARNING GUIDELINES AND ALGORITHMS. The learning guidelines and algorithms
described below are presented in a separate volume (TAEG Report No. 23) so
that training system designers can more conveniently use these aids in a
variety of steps in the instructional system development process. The
separate volume can be used in choosing instructional events during the
planning of a curriculum and in preparing storyboards and scripts during
media development, as well as in selecting delivery systems.

Learning Guidelines. These guidelines are statements which prescribe
specific characteristics to be built into the design of a training
system. Guidelines are based in part on learning theory and in part on
practical experience. They are prepared in groups to describe the major
characteristics required in a training system to accomplish a given type
of training task. Groups of learning guidelines have been developed for
the 12 types of training objectives.

Learning Algorithms. A learning algorithm has been prepared to represent
each of the 12 sets of learning guidelines. Each describes a sequence

or pattern of events called for by the learning guidelines. Presented
as flow diagrams, they indicate the data processing requirements for
carrying out the intent of the learning guidelines.
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Application of TECEP Technique. The guidelines and algorithms are
presented as tentative statements and may vary in usefulness with the
complexity of the training problems. While the sets of guidelines and
algorithms display less than proven solutions to classes of training
problems, they are thought to represent the best information available
today for prescribing general solutions.

Accepting or rejecting an instructional delivery system is based on
the criterion of whether it will support the use of the appropriate set
of learning guidelines and related algorithm. It must be feasible to
carry out all operations of the algorithm within the proposed delivery
system for the system to be identified as a useful alternative. While
the Instructional Delivery System Selection Charts contain alternatives
that meet this criterion, the designer may wish to perform his own
analysis, or to consider a media-mix not presented on a chart. The
guidelines and algorithms, therefore, are available to support this
function if he chooses to use them. Familiarity with these guidelines
and algorithms is essential to an understanding of the TECEP technique.

ALTERNATE METHOD FOR CHOOSING INSTRUCTIONAL DELIVERY SYSTEMS. A method
is provided for the designer to consider delivery systems not included
in the formal Instructional Delivery System Solution Charts. With this
method, generic media characteristics required to implement the learning

algorithms are stated, and media containing these characterists are
identified.

To support the designer in applying this method, two performance
aids are provided. The first is a 1ist of generic media characteristics.
This refers to fundamental or basic capabilities found in the structure
of many types of instructional media. Fifty-five generic media character-
istics have been identified. The 1ist includes stimulus characteristics
such as "sound" and "color," trainee response modes including "multiple
choice" and "tracking," and performance feedback characteristics that
can be used as standard media descriptors in defining existing types of
instructional media. They can also be used in prescribing the general
characteristics required of a medium for a proposed .nstructional delivery
system, thus aiding the designer in choosing types of media that contain
all the required characteristics.

The second aid is called a media pool. It is a 1ist of 89 general
types of instructional media that can be incorporated into instructional
delivery systems. Each is defined and described. Included are media of
various levels of development: operational forms of instructional
material such a programmed texts and motion pictures, forms under develop-
ment such as various types of computer-assisted instruction and computer
simulation games, and media concepts that have not yet reached the
prototype or pilot project stages such as video disc and microform with
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information mapping. The 1ist includes a broad range of media types,
from printed and recorded media such as motion pictures and broadcast
television to three-dimensional "hands-on! media such as mock-ups and
simulators.

COST MODEL: DISCUSSION, ASSUMPTIONS AND LIMITATIONS. Background data
on the cost model including economic concepts and equations that make up
the cost model are presented, and all terms are defined. An understand-
ing of these economic concepts and equations will aid the designer in
assigning values to the variables in the cost model and in interpreting
the output of the model. Limitations of the model are described to aid
the analyst in avoiding certain pitfalls in interpreting the cost model
output data.

FORTRAN PROGRAM OF COST MODEL. Manual use of the cost model involving
hand calculation is a tedious undertaking. To aid training system
designers in the use of the cost model, a program Tisting of a FORTRAN
IV program of the cost model is provided, with a sample of the input
data. Instructions for the use of the program are included.

POST NOTE

Potential users of the TECEP technique should be aware of limitations
of the technique. It deals with highly simplified descriptions of
proposed training systems. The TECEP technique is used as a performance
aid in conducting trade-off studies of alternatives prior to the detailed
development of any one of the alternatives. Only the major parameters
of these systems are considered.

In addition, certain terms used in the equations must be assigned
estimated values’' due to the absence of available quantitative data.
Also, subjective interpretations are made at certain key points in the
process. Thus, user expertise is required.

The technique encourages the consideration of unorthodox training
solutions in that a wide range of alternative media are examined prior
to final solution. Therefore, the TECEP technique is not appropriate in
design situations where instructional delivery system choices are con-
strained or where operational practices or policies rule out many pertinent
forms of media.

The Tearning algorithms in the technique represent training approaches
for most of the important types of Navy training tasks. No claim is
made that all types of Navy training are included. There will be instances
where a new training requirement may fall outside the 1ist of training
objective classes considered in this technique, or where it might be
represented only by a complex mix of these categories and, therefore, be
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difficult to align with a specific learning algorithm. The learning
guidelines and algorithms are less than final and in actual use must be
adjusted to accommodate specific situations. The media classes do not
discriminate between the extensive variations that exist within many of
the classes. In certain instances, therefore, following the detailed
TECEP procedures will not be productive, but the use of the media 1ist,
the cost model, and other parts of the procedure may still be useful.

The procedure and the guidelines presented in section III must be
used with these cautions in mind. The technique is not inviolate, and

the quality of the output will be dependent on the expertise of the
designers.
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SECTION III
THE TECEP TECHNIQUE

The TECEP technique for choosing cost-effective instructional
delivery systems can be used as a detailed step-by-step procedure or it
can be used generally, in a less structured manner, as background informa-
tion in making delivery system choices.

The technique consists ¢f three steps as shown in table 1. Each
step is described in detail with appropriate guidelines in this section.
For ease of usage, each step is presented on a separate page, followed
by an example of the step. Reference tables (2 through 14) required to
carry out these steps have been placed in the back of this section.

Tabs have been placed on each of the frequently used references to aid
the designers in the repeated use of these materials. .

TABLE 1. STEPS IN THE TECEP TECHNIQUE

GIVEN: Training Objectives for a
Course of Instruction

Step 1 Classify and group training
objectives according to the type
of learning algorithm required
to accomplish the objectives.

Step 2 For each group of objectives,
identify two or more types of
instructional delivery systems
that will support the use of the
required algorithm.

Step 3 Estimate the cost of using each
alternative delivery system to
train the required number of
students to meet the objectives.

Then: Choose the cost-effective
instructional delivery system,
“or mix of systems.
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Step 1. Classify and group training objectives according to the type

of 1earn1ng algorithm required to accomp11sh the objectives. The initial
step is to match each training objective in the proposed training system
with the name of the learning algorithm appropriate for achieving the
objective. The names of 12 learning algorithms and the characteristics

of training objectives that can be accomplished with these algorithms

are listed in table 2. A tentative classification of a training objective
is accomplished by merely matching the objective with the name of one of
the learning algorithms. This classification can be verified by comparing
the characteristics of the training objective with the action verbs,
behavioral attri*utas, and examples of objectives that can be achieved
with that type . ,orithm, as listed in table 2. Use only the predomi-
nant or critical ..aracteristics of the training objective in making

this dete mination. If two or more algorithms appear to be required for

a training objective, consider dividing the objective into two or more
simpler objectives which can each be accomplished with a single algorithm.
Group the training objectives into sets that are classified alike.

The reader may wish to review TAEG Report No. 238 for background
information on the learning algorithms and the learning guidelines upon
which they are based.

An example of this step demonstrates the procedure:

Training Objective. Given (1) an operational RF signal generator,
Hewlett Packard 614A, (2) the characteristics of the signal to be generated,
and (3) an operator's checklist, the trainee will operate the equipment;
i.e., he will describe and then perform each step in the equipment turn-
on and set-up procedure, proceeding through the checklist without error.

This training objective has been matched with lTearning algorithm
Number 9, Recalling Procedures, Positioning Movement. This match is
appropriate in that the characteristics of the training objective are
similar to two of the examples, all the behavioral attributes, and one
of the action verbs listed for this type of learning algorithm, as shown
by the checks in figure 4.

8 J. A. Aagard and R. Braby, Learning Guidelines and Algorithms for

Twelve Types of Training Objectives, TAEG Report No. 23. Training
Analysis and Evaluation Group, Orlando, Florida (manuscript form, to
be published mid-1975).
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CHARACTERISTICS OF TRAINING OBJECTIVES THAT CAN BE
ACHIEVED WITH SPECIFIC ALGORITHMS

NAMES OF
LEARNING ACTION
ALGORITHMS VERBS BEHAVIORAL ATTRIBUTES

9. RECALLING Activate /1. Concerns the chaining 1.

PROCEDURES,| Adjust or sequencing of events.
POSITIONING Align * V2. Includes both the cog-
MOVEMENT Assemble nitive and motor V2.
Calibrate aspects of equipment
Disassemble set-up and operating
nspect procedures.
Operate V3. Procedural check lists
Service are frequently used V3.

as job aids.

EXAMPLES

Recalling equipment
assembly and dis-
assembly procedures.
Recalling the opera-
tion and check-out
procedures for a
piece of equipment
(cockpit check Tists).
Following equipment
turn-on procedures -
erphasis on motor
behavior.

Figure 4. Sample of Matching Training Objective Characteristics

with a Type of Learning Algo:ithm
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RECALLING PROCEDURES AND POSITIONING MOVEMENT

Directions: Alternstive Instructional Delivery Systims
To choose & delyivery Delivery Approachaes Velivery Approacha  net
system: Peraitting the Application Permitting Cosplon,

of All Learning Guidelines Application of Learnin;
1. Place a *J* (light end Algoritha Cuidelines gng Al-,ono‘v,

pencil) in boxss

representing criteria
{rows) thet must be mset.

" -
5 e H
2., Select the delivery x [ 34 -
systens [columns) that p H :: H
have an “X* in each row H x N 1R y
designated by a *J°. * . CRER I -
These are the candidate © N a z Z~ M £
delivery systeas. H HH 2 H i< .1e
. 5ol v | e HEsllceofs
ol ™ w|wja) wo M alle=ll=e
o] o ” Of =X o FRY 2|
g3l e we | & > a0 vilae] e
sl 3] ve|w]™ . a3t o)] e -
- [ £k -4 0 R x* o ullw e
ne - FY e L ow “Huollwo] w
X HENHEH TR H G EHE
Criterie for “; - : 5 : 2 t‘az. > . [ 3.‘. w3 ;
Selecting Sall 2] wu | SIE] 2 f{esllollnnlls el %
Instructienal sxit sl 2ozl o f’l; HITH I B KA
Delivery L | ;':' : ol £0 o i S: 2; o
-
Systeas IR N H IR N
Mmall 3] ve o« v xoldl *Ho M| e
IR R R R H I
OSfl 2] ax [a]|v] k& F of{ & slE6] e
Complexity Criteria V V U
® Difficult Motor Acts X X {X X X
® Smooth Motor Perfermance at
End of Training X X X X X
Stimulus Criteria
® Visual rora
Alpha=Numeric J X X X X| X X X1 X
Pictorial., Plane XX X X X X X
Object, Solid 1 x Ix} x {x X | x |x
® visual Novement
st1ll X|X) X X [X}) X X
full Nevement X |X X XX X X
® Audilo
voite Sound Range X |X X X X X | x
rull Souad Kange X X X X X
Amdient Sounds X X X X
® Other
Tactile Cues X {X] X X X
" Internal Stimulus Notion Cues X X X X X

Training Sc¢tting Criteria
@ Individual Tratnee #t Pixed Location J X IX] X [X[X] X X |X§ X X {X

® Ind1vidusl Tralace with Independent
Instruction at Any Location X |X

® Srall Group X X

® Large Group at Sin)le Location

® Teals Setting X X X X X

Administretive Criteria

®Site of Coursovare and Special Harde
ware Develepment

Local X |xX| X X | X

Central

® Nagnitvde of Acquisition Cost

Low

& i8

High X X| X |X|X X X X

Figure 5. Sample of Delivery System Selection
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Step 2. For each group of objectives, identify two or more types of
instructional delivery systems which will support the use of the required
algorithm. Use the Instructional Delivery System Selection | Charts,
tables 3 through 14, to perform the first part of this Step in the
procedure. First, locate the chart representing the algorithm selected
in Step 1. The chart for the algorithm, Recalling Procedures and Position-
ing Movement, required in the sample problem is provided as figure 5.
Note that the columns headed Alternative Instructional Delivery Systems
are divided into two sections; i.e., those permitting the full use of

the algorithm and those not permitting full use. The latter group
includes some existing or traditional practices that are considered to

be less powerful or efficient than those enabling the full use of the
algorithm, The designer may wish to add additional approaches to either
side of the chart.

Along the left side of the chart special criteria are listed for
selecting from the delivery systems presented across the top of the
chart. While a large number of criteria had to be satisfied during the
development of the chart, only those unique to specific applications
need be cousidered by the designer. Those criteria presented generally
concern the stimulus demands of the subject matter, requirements of the
tra1n1ng setting, and certain administrative and budgetary constraints
unique to the specific instructional program.

A blank column, with the heading "Directions" appears on the chart
immediately to the right of the criteria 1ist. To use the chart, place
a 1ight check in pencil in those cells designating criteria that must be
satisfied by the delivery system. Then determine which delivery systems
meet all these special criteria.

This part of the procedure for Step 2 has been carried out in
figure 5. Note the criteria that were checked as being essential to the
training program_for this objective. Also note that only the circled
delivery systems met all the special criteria. Two permit the full
algorithm to be used, and one does not support the full use of the
algorithm. The two tentatively recommended alternatives are:

1. Operational System in a Laboratory with Tutor

2. Microfiche with or without Photo or Operable Mock-up.
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Test of Practicality. Each candidate delivery system should be critically
evaluated in terms of the following criteria to insure that each is a
practical solution to the training problem. Reject those alternatives
that are impractical.

1. Marginal Technical Solutions -- The learning guidelines and
algorithm cannot be easily carried out with the system.

2. State-of-the-Art -- The system is under development or test
and may not be available for practical application by the time it is
required.

3. Size of System -~ Some approaches are useful within large
training programs. Others are suited only for smail programs and,
therefore, may not be suited to the size program being considered.

4. Interface with Existing Program -- Many new courses must be
designed to fit into existing programs, which place constraints on the

new courses; e.g., equipment on hand, available classrooms, scheduling
practices. ’

5. Time to Produce System -- Approaches which require long lead
times for development may not be useful when scheduled ready-for-training
dates do not allow a long development cycle.

6. Budget Cycle Constraints -- While the application of some of
the gowerfu] training approaches, such as CAT (Computer Assisted Instruc-
tion), may result in low costs per student graduate, the initial investment
is substantial. Unless these resources appear in existing budgets, the
applications of these techniques to an immediate problem may not be '
feasible.

7.  Adoption of Innovations -- Instructors frequently resist
innovations. If the proposed technique is significantly different from
existing techniques, either adequate resources must be focused upon
gaining acceptance for the innovation, or a more traditional approach
must be selected.

8. Courseware Development -- If the courseware is to be locally
developed, skilled personnel, equipment, time, and dollars must be made
available.

9. High Cost Alternatives -- The projected 1ife cycle cost of a
media approach may be significantly higher than other equally useful
alternatives. Reject high cost alternatives when others are available.

10. Learning Style of Trainees -- If the trainee has a low reading
ability or would be Timited in his ability to use certain kinds of systems
then reject these systems as inappropriate.
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11. Other Constraints -- A variety of other practical factors
should be considered; e.g., command pulicy and existing investment in
production facilities.

In the case of the sample problem, the approach requiring the use
of operational equipment with a tutor is found to be a practical solution.
No problems were identified by considering each criterion in the practicality
test. During consideration of the microfiche-based approach, however, a
low degree of risk was identified for two items. The first low risk area
concerned test item Number 2, the "state-of-the-art." Studies involving
the use of color microfiche in procedure-following training have not
been conducted within the Department of Defense. However, applications
in industry have been successful. Some risk, however, is associated
with the initial applications of colored microfiche in the military
environment. The second Tow risk area concerned test item Number 8,
"courseware development." It is assumed that the team developing the
courseware will have no experience in developing microfiche-based courseware.
This Tack of experience is not considered to be a serious problem.
Skills required would be similar to those used in writing programmed
texts and making slide sets. The reproduction of the color microfiche
would be accomplished by a commercial laboratory.

Both instructional delivery systems survived the practicality test
and are considered to be candidates for use in the proposed training
system,

An alternative approach to Step 2 is presented in appendix A. This
approach allows the training system design team to consider solutions
not contained in the Instructional Delivery System Selection Charts. It
is intended for use by those with an expert knowledge of media.
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Step 3. Estimate the cost of using each alternative delivery system

to train the required number ¢ of students to meet the objectives. Use

the Cost Data Collection Form, included as Attachment 1 at the end of

this report, to record the data necessary to run the cost model for a
single alternative. Repeat this process for each of the alternative
instructional delivery systems. Figure 6 presents the cost data in the
two instructional delivery systems in the sample problem. The values
assigned to each of the input variables are dictated by the problem

under analysis. It is, therefore, the responsibility of the training
specialist to develop these values for his problem. Much of the necessary
data can be developed from historical information, manuals, and other
secondary sources. Where no empirical data exists, it may be necessary

to make estimates for selected variables. These data must be in accordance
with the definitions shown in appendix B and coded in the format specified
in appendix C. The coded data along with the working computer program

in Fortran IV in appendix C can be delivered to almost any data processing
group for processing. Although the computations can be performed on a
hand calculator, this is a time-consuming process. Most tasks require
numerous runs of the program which would require an unacceptable number
of man-hours for manual computation.

The output of this procedure is a numerical value for 31 factors
which describe various aspects of the cost of using a training system.
One output of the model is the "present cost" of each alternative instruc-
tional delivery system. The "present cost" represents the amount of
money that would be necessary at the beginning of the project to implement
and operate the project over the entire planned 1ife of the system. The
amount of money held for use during the second and subsequent years is
credited with interest at a specified rate. The costs for each year in
the planning period are discounted to reflect this time value of money
and these discounted costs are summed to obtain the "present cost" of
the alternative. The justification for discounting evolves from the
concept that expenditures which are postponed to future years cost less
in terms of today's dollars than tomorrow's dollars. With this type of
cost information, alternative training systems can be compared and the
systems ranked in terms of their cost. The cost advantages or disadvantages
inherent in choosing one system over another become apparent.

Cost summary data for the sample problem generated through the use
of the cost model are contained in figure 7. Data for the two candidate
systems are presented next to each other so that comparisons can be
easily made. Intermediate output data on each of these alternatives are
presented in appendix C. Cost analysis ends when system costs have been
projected for each of the proposed alternative training systems.
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Instructional Delivery System Operational System in a Laboratory With Tutor

Run ID Example 1

FORTRAN Symbol

Variable Description

Facilities

FACOST

Total facilities acquisition
and/or refurbishing costs

0

Dollars

LOFFA

Expected years of 1ife of
FACOST assets (in whole numbers)

0]

Years

SQETIN

Total square feet required
for each instructor

64

Sq ft

SQFTST

Total square feet required
per student position

75

Sq ft

SQFTAM

Total square feet required
for administrative overhead
for all student positions’

[0

Sq ft

Equipment

EQCISP

Equip. implementation costs
independent of stud. pos.

0

Dollars

LOFEQ]

Expected years of 1ife of
EQCISP assets (in whole numbers)

/)

Years

EQIMPC

Equip. implementation costs
per student position

3070

Dollars

LOFEQ

Expected years of Tife of -
EQIMPC assets

/0

Years

TSPOSD

Percent of operating time
student position down

0.0/

Percent

Figure 6.

Sample Cost Data on Cost Data Collection Form
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FORTRAN Symbol Variable Description Value Units
Instructional Material (IM)
UIMD % of TLENGH (i.e., time spent
in training medium) for which
new instructional material
must be developed /S0 Percent
UPDATE % of original development cost
required each year to maintain
instructional material 0. .30 Percent
EVIM % of original development cost
remaining at end of planning
period J Percent
CIMD Average cost of developing
one hour of instructional
material .50 | Dollars
Personnel
INTSPO Instructor to student Decimal
position ratio /.0 Ratio
SALINR Annual salary and benefits of
one instructor /4. 240 | Dollars
Supplies
SUPPLY Cost of expendable supplies for
each student while enrolled in
course O Dollars
Students '
STUDSL Annual salary and benefits of
one student 1] )4/ Dollars
STCSTI Average student travel cost 7
to and from school A Dollars
STCST2 Average per student travel cost
as a part of course O Dollars
Miscellaneous
N Number of years in planning period /0 Years
ARATE Attrition rate O.0 M Percent
DRATE Discount rate 0. /0 Percent
WSCHOP Weeks school operates each year 50 Weeks
TLENGH Average time spent in training
medium per student
(non-recycled students) 2, Weeks
TLEGTH Average hours per week student )
spends in medium 3 Hours
RCRATE Recycle rate ) Percent
ARCYTM Average time the recycled student
spends repeating material a Weeks
ESP Percentage of excess student
positions required to provide
for fluctuations in input 0.05 Percent

NOTE® ATl percent values are entered as decimal equivalents.

Figure 6. Sample Cost Data on Cost Data Collection Form (continued)
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Instructional Delivery System Microfiche with Photo Mockup

Run ID Example 2

FORTRAN Symbo1 Variable Description Value Units
Facilities
FACOST Total facilities acquisition
and/or refurbishing costs O Dollars
LOFFA Expected years of life of
FACOST assets (in whole numbers) O Years
SQFTIN Total square feet required
for each instructor b 4 Sq ft
SQFTST Total square feet required -
per student position 75 Sq ft
SQFTAM Total square feet required
for administrative overhead
for all student positions yxs Sq ft
Equipment
EQCISP Equip. implementation costs
independent of stud. pos. 2) Dollars
LOFEQT Expected years of Tife of i
EQCISP assets ®; Years
EQIMPC Equip. implementation costs
per student position 295 Dollars
LOFEQ Expected years of 1ife of
EQIMPC assets {in whole numbers) D Years
TSPOSD Percent of operating time -
student position down 45,53/ Percent
Figure 6. Sample Cost Data on Cost Data Collection Form
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FORTRAN Symbol Variable Description Value Units
Instructional Material (IM)
UIMD % of TLENGH (i.e., time spent
in training medium) for which
new instructional material
must be developed /. 00 Percent
UPDATE % of original deveTopment cost
required each year to maintain
instructional material 0,20 Percent
EVIM % of original deveTopment cost
remaining at end of planning
period O Percent
CIMD Average cost of developing
one hour of instructional _ .
materijal /)24 Dollars
Personnel
INTSPO Instructor to student Decimal
position ratio 2./ Ratio
SALINR Annual salary and benefits of )
one instructor /454g;9Q9 Dollars
Supplies
SUPPLY Cost of expendable supplies for
each student while enrolled in
course O Dollars
Students
STUDSL Annual salary and benefits of
one student /) 740/ Dollars
STCST1 Average student travel cost -
to and from school [0 Dollars
STCST2 Average per student travel cost
as a part of course @) Dollars
Miscellaneous
N Number of years in planning period /D Years
ARATE Attrition rate O, 04 Percent
DRATE Discount rate W25 Percent
WSCHOP Weeks school aperates each year ) Weeks
TLENGH Average time spent in training
medium per student
(non-recycled students) o Weeks
TLEGTH Average hours per week student
spends in medium </ Hours
RCRATE Recycle rate Ys Percent
ARCYTM Average time the recycled student
spends repeating material o./ Weeks
ESP Percentage of excess student
positions required to provide
L for fluctuations in input OD.05 Percent
NOTE: A1l percent values are entered as decimal equivalents.
Figure 6. Sample Cost Data on Cost Data Collection Form (continued)
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Sample of Summary Cost Data for Two Delivery System

Figure 7.
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Choose the Cost-Effective Instructional Delivery System or the Mix of
Systems. The selection of one or a mix of the alternative instructional
delivery systems and the justification of this choice is based on data
organized in all three previous steps of the TECEP process. This final
act of choosing a delivery system, however, cannot be proceduralized.
While the low cost solution should be considered a prime candidate, the
training system designer must still weigh the variations in cost among
the useful delivery approaches, along with the relevant administrative
factors that influence the selection of a delivery system irrespective
of technical solutions.

Figure 8 provides a sample of this final act of the selection
process.
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Analysis of Delivery Systems for Operator Training on the
Hewlett Packard 614A, RF Signal Generator

TRAINING TASK:

TRAINING SETTING:

ALTERNAT IVE
INSTRUCT IONAL
DELIVERY SYSTEMS:

ANALYSIS:

Given: (1) an operational RF signal generator,
Hewlett Packard 614A, (2) the characteristics of
the signals to be generated, and (3) the operator's
checklist, the trainee will operate the equipment;
i.e., he will describe and then perform each step
in the equipment turn-on and set-up procedure,
proceeding through the checklist without error.

Using an appropriate instructional module, the

school must train an average of 1190 students per
year for approximately 10 years. These students will
use the RF signal generator in laboratory exercises
immediately following the completion of this module
as well as at their duty station at the completion

of the course. The school house will be open for
student use 8 hours per day, 5 days per week,

50 weeks per year. The school uses individualized
instruction, criterion performance measurement
techniques, accepts students at any time, and allows
students to Teave the program as soon as they achieve
criterion performance. A fairly even flow of students
has been programmed through the training.

Systeim A: The student uses an operational
unit of the Hewlett Packard 614A RF Signal Generator
with a tutor as an instructur and evaluator. The
instruction is performed in a Taboratory setting.

System B: The student uses a microfiche-based
self-instruction system with a photo mock-up of the
Hewlett Packard 614A RF Signal Gererator. This
self~instruction is performed in a carrel. An
instructor serves as an evaliator.

The training objective can be achieved using either
system. Both are individualized approaches to
instruction and therefore will fit into the individual-
ized structure of the school. The significant
differences between the two approaches are summarized
in the following chart:

Figure 8.

Sample Report on the Analysis of Proposed
Instructional Delivery Systems
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Acquisition
Cost for
Facilities,
Average Equipment and
Discounted Uniform Instructional
Present Cost Per Annual Material
Cost Graduate Cost Development
jSystem A
Operational $460K $39 $71K $7.7K
System with
Tutor
System B
Microfiche $216K $18 $34K $1.2K
with Photo
Mock-up
No. of Non-
Instructors Discounted No. of
(in man- Annual Student Average Hours
years per Instructor Positions Per Graduate
year) Cost Required In Module
System A
Operational 2.6 $42K 2.5 3
System with
Tutor
System B
Microfiche .3 $4K 2.6 4
Wwith Photo
Mock-up

Figure 8.

NOTF: The summary data in this figure appears also in figure 7.

Sample Report on the Analysis of Proposed

Instructional Delivery Systems (continued)
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RECOMMENDATION:

A11 economic indicators poi~ c¢o System A being
significantly more expensive than System B. Tie
three overall cost indicators, the present cost,
average discounted cost per graduate, and the
uniform annual cost, all indicate that System A

will be more than twice the cost of System B. Also,
the initial acquisition cost of System A is over

"seven times the acquisition cost of System B.

Instructor support is about 10 times more costly for
System A than for System B.

The number of student positions required is
essentially the same even though System B may
require one-third more student man-hours than
System A. The apparent increase in efficiency of
System A is lost in that only two students a day
would normally be scheduled int. each student
position. Tutoring requires almost 10 times more
instructor man-hours than using an instructor only
for evaluation.

The use of System B, the microfiche-based approach,
involves a higher level of risk than does the use of
System A. Tutoring is the traditional solution,

and a microfiche-based self-study approach is an
innovative approach with a limited number of
instances of actual use. However, the significance
of the risk with System B is low in that the cost

of trying the microfiche approach with this module
is low, both in dollars and man-hours. While micro-
fiche are not presently being used to learn the
operating procedures for signal generators, the
technique is being successfully employed in learning
the checkout and operating procedures for other
electromechanical devices.

Use System B, the microfiche-based system with a
photo mock-up. The potential dollar savings
inherent in this approach, when compared with the
other alternative, provides an adequate basis for
accepting the low level risk involved in attempting
to use the innovative microfiche approach.

Figure 8.

Sample Report on the Analysis of Proposed
Instructional Delivery Systems (continued)
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TWELVE TYPES OF LEARNING ALGORITHMS WITH THE

CHARACTERISTICS OF TRAINING OBJECTIVES THEY SUPPORT

(See TAEG Report 23

for sctual algorithms)

CHARACTERISTICS OF TRAINING OBJECTIVES THAT CAN BE ACHIEVED WITH
NAMES OF SPLCIFIC ALGORITHMS
LEARNING ACTION
ALGRRITHM | ypras BEHAVIORAL ATTRIBUTES EXAMPLES

1. RECALLING Answer 1. Concerns verbal or 1. Recalling equipaent noxen~
BODIES OF Define sysbolic lesrning. clature or functions.
KNOWLEDGE Express 2. Concerns acquisition and 2. Recalling system functions,

Inform long-term msintenance of such as the complex rela-

Select knowledge so that it can tions between systea input
be recalled. and output,

3. Recalling physical lavs,
such as Oha's law.

4. Recalling specific radio
frequencies and other
diacrete fscta.

2. USING Apply 1. Concerns the prsctical 1. Based on academic knowledge,
VERBAL Arrange application of deternine which equipment to
INFORMA~ Chooae information. use for a specific real
TION Compare 2. Generally follows the vorld task.

Deternine initial learning of 2. Baaed on an acadensic knowl-
information through the edge of the system, compare
use of the guidelineca alternative modes of opera-
for Recalling Bodiea tion of a piece of equipment
of Knowledge. and deternine the appropri~-

3. Limited uncertainty of ate mode for a specific real
outcome. world situation.
4. Usually 1little thought |3. Based on memorized knowledge
) of other alternativea. of rsdio frequencies, choose
the correct frequency in a
specific real world aitua-
tion.

3. RULE Choose 1. Choosing a course of 1. Apply the "rules of the
LEARNING Conclude action based on apply- road "

AND USING Deduce ing known rulea. 2. folve mathesatical equstions

Predict 2. Frequently involves (both choosing correct

Propose "1f...Then" aituations. cquation and the mechanics

Select 3. The rules are not of aolving the equation).

Specify questioned, the deciaion {3, Carrying out military
focuases on vhether the protocol,
correct rule is being «. Selection of proper tire
applied, extinguiasher for different

type firea,

5. Uaing correct grammar in
novel aituations, covered
by rulea.

4. MAKING Choose 1. Choosing a course of 1. Choosing frequencies to
DECISIONS Design action when alternatives search in an ECM search plan

Diagnose are unspecified or 2, Choosing torpedo settings”

Develop unknown, during a torpedo attack.

Evaluate 2, A successful course of 3. Threat evaluation snd weapon

Forecast action ia not recadily assignnent.

Forsulate apparent, 4. Choice of tactics in on-

Organize 3. The penalties for unsuc- bat - wide range of options.

Select cessful courses of 5. Choosing a diagnostic
action are not recadily strategy in dealing with a
apparent, malfunction in a complex

4, The relative value of plece of equipment.
possible deciaions must |6. Choosing to abort or commit
be considered - includ- onesclf to lsnd uwpon reach-
ing possible trade-offs. ing the critical point in

5. Frequently involves the glidepath.
forced decisions made in
& short period of tima
with soft information.
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TWELVE TYPES OF LEARNING ALGORITHMS WITH THE CHARACTERISTICS
OF TRAINING OBJECTIVES THEY SUPPORT (continued)
(See TAEG Report 23 for actual algorithus)

CHARACTERISTICS OF TRAINING OBJECTIVES THAT CAN BE ACHIEVED WITH

" MES OF SPECIFIC ALGORITHMS
LEARNING ACTION

ALGORITIMS VERBS

BEHAVIORAL ATTRIBUTES EXAMPLES

ERIC

Aruitoxt provided by Eic:

cues for a given "target"
and for different types
of "targets."

Detect 1, Vigilance - detect a few |1. Early sonar detection of a
Distinguish cues enbedded in a large submarine target.
Monitor block of time. 2. Visually detecting the
2. Low threshold cues; periscope of a snorkeling
signal to noise ratio submarine during daytize
may be very lowi early operations in a sea state
avareness of small cues. of three.
3. Scan for a wide range of |3. Detect, through s slight

change in sound, a bearing
starting to burn out in a
power generator.

can be viewed from many
perspectives or in many
forms.

Identify 1. Pattern recognition ap- |1. Clasaify a sonar target aa
Recognize proach of identifica- "'sub” or "non-sub."
Differ~ tion - not problem 2. Visual clasaification of
entiate solving. flying aircraft aa "friend"
Clasaify 2, Classification by non- or "enemy" or as an "F-4."
verbal characteristics. |3. Determining that an identi-
3. Status determination = fied noise is a wheel bear-
ready to start. ing failure, not & water
4. Object to be classified puap failure by rating the

quality of the noise - not
by the probleam solving
approach.

of synbolic information
and related meanings.

Identify 1. Involves the recognition |1, Reading electronic aymbola
Read of symbola. on a schexatic drawing.
Transcribe | 2. Symbols to be identified [2. Identifying map symbols.
typically are of low 3. Reading and transcribing
neaningfulness to ayabols on a tactical
untrained persons. status board.
3. Identification, not 4. Identifying symbols on a
interpretation, ia weather map.
enphasized.
4. Involves storing queues

Advise 1. Speaking and listening 1, Officer giving oral orders
Answer in specialized and receiving reporta.
Comwunicate languages. 2. Sonar operator passing oral
Converse 2. Often involves the uae information over communi-
Direct of a specific message cation net.
Express model. Standard 3. Instructions by GCA
Instruct vocabulary and format. operator to pilot in
Interview 3. Also concerns clarity of landing aircraft.
Listed voice, enunciation,
Order speed.
Report 4. Tining of verbalization
Speak ia usually critical -
when to pass informa-
tion.
5. Typically characterized
¢ by redundancy in terms
\ of infornation content.
6. Involves extensive use

b

of previoualy overlearned
verbal skills, or over-
coning overlearned inter-
fering patterna.

Task may be difficult due
to presence of background
noiae.

42
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TWELVE TYPES OF LEANING ALCORITHMS WITH THE CHARACTFRISTICS
OF TRAINING OBJECTIVES THEY SUPPORT (continued)
(See TAEG Report 23 for sctual algorithms)

CHARACTERISTICS OF TRAINING OBJECTIVES THAT CAN BE ACHIEVED WITH

NAMES OF SPECIFIC ALGORITHMS
LEARNING ACTION
ALGORITHMS VERBS BEHAVIORAL ATTRIBUTES EXAMPLES

9. RECALLING Activate 1. Concerns the chaining or |1. Recalling equipaent
PROCEDURES, | Adjust sequencing of events. bly and di bly
POSITIONING | Align 2. Includes both the cogni- procedures,
MOVEMENT Assenble tive snd motor sspects 2. Recslling the operation

Calibrate of equipment set-up snd snd check out procedures

Dissssenble opersting procedures. for s piece of equipment

Inspect 3. Procedural check lists (cockpit check lists).

Operste sre frequently used as 3. Following equipment turn-on

Service Job sids. r.cocedures - exphasis on

aotor behavior.
10.STEERING Control 1. Tracking, dynamic con= 1. Submarine bow and stern
AND Guide trol: s perceptual-motor plane operstors maintsining
GUIDING - Maneuver skill involving contin- s constsnt course, or
CONTINUGUS | Regulste uous pursuit of a target making changes in course or
MOVEMENT Steer or keeping disls at a depth,

Track certain resding such ss |2, Tank driver following s
maintsining constant rosd.
turn rstes, etc. 3. Sonar operstor keeping the

2, Coxpensstory moveaents Cursor on s sonsr target,
bssed on feedbsack from 4. Air-to-sir gunnery - target
displays. tracking.

3. Skill in tracking 5. Adrcraft piloting such ss:
requires amooth muscle visuslly following s

. coordination patterns - ground path.
lack of overcontrol. 6. Helmaman holding s course

4. Involves estimating with gyro or magnetic
changes in positions, compass.
velocities, sccelers-
tions, etc.

5. Involves knowledge of
displsy-control
relationships.

11.PERFORMING | Cut 1. Perceptusl-motor 1. Use of hand tools such as
GROSS MOTOR | Draft behsvior-emphssis on hacaer, saw, wrench, or
SKILLS Draw motor. Premium on power tools such as lathes

March manusl dexterity, occs=~ or grinders.

Mix sionslly strength and 2. Running s drill preas in an

Run endursnce. sssenbly line.

Sew 2. Repetitive mechanicsl 3. Losding amunition into

Shsrpen skill, artillery pieces or 5"

Splice 3. S*andardized behavior, guns,

Swin little roon for varis- 4, Drafting - use of drafting

Weld tion or innovation. instrunmcnts.

Write 4. Automatic behavior - 5. Psinting - house psinting
low level of attention or preserving ship hull,
is required in skilled etc.
operstor. Kinesthetic 6. Marching - close order
cues dominste control of drill
behavior.

5. Fatigue or boredom may
become a factor when
skill is performed over
an extended period of
tinme or st s rapid rate.

6. Fine tolerances.

7. Ooften a component of a
larger task.

ERI
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TABLE 2, TWELVE TYPES OF LEARNING ALCORITHMS WITH THE CHARACTERISTICS
OF TRAINING OBJECTIVES THEY SUPPORT (comtinued)
(See TAEG Report 23 for actual algorithus)
CHARACTERISTICS OF TRAINING OBJECTIVES THAT CAN BE ACHIEVED WITH
NAMES OF SPECIFIC ALGORITHMS
LEARNING ACTION
ALGORITHMS VERBS BEHAVIORAL ATTRIBUTES EXAMPLES
12, ATTITUDE Abide 1. Concerns exhibiting a 1, Complying with known ssfety
LEARNING Accept psttern of behsvior stsndards while performing
Approve consistent with sn & maintenance procedure on
Comply attitude or value. a high voltsge supply in a
Testify 2. Concerns willingness to radar set,
perfora sccording to a 2, Conforming to the stsndard
stsndard ss opposed to of keeping one's bunk ares
skill to perfora accord- neat and clesn vhen the
ing to thst standsrd. opportunity exists to do
(Note: A person can otherwise.
hsve & high level of skill | 3. Abiding by security regu-
but choose not to perform lations when hsndling
in a skillf.3 manner.) classified information.
3. Concerns integrating or 4. Accepting the need to take

orgsnizing a value or
attitude into & psttern
of behavior.

risks when necessary to
protect the lives of
tecamates.

Complying with a request
to repair & malfunctioning
radio circuit with greater
than normal speed when a
quick response is required.
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RECALLING BODIES OF KNOWLEDGE

INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

Directtonsy

To choosa a dallivary
systam:

1. Plage a "/ (lighe
panctl) in boxes
representing critarta
(rows) that must ba met.

2. Selact the dellvery
systams (colunns) that
have an *X" in each row
destgnated by a "/~,
These are the candidate

Alternative Invtructional Delivery Systems

Delivery Approaches

Permitting the Applicattion

of A1l Learning Guidelines
and Algorithm

Delivery Approaches NOT
Permitting Complete
Application of Learning

Guldelines and Algortthm

dalivery systems.

Criterta for
Selecting
Instructional
Delivary
Systems

CAIX

AV Modules

Microfiche with
Self=Scoring Tests
Programmed Text =
Branching with Self=-
Scoring Tests

Audio Visual Carrel with
Program Texts,

and Se¢lf=Scoring Tests

Teaching Machine =
Branching

Testy

= Linear

Handbooks,

and Workbooks

and Paper and Pencil Tests
Tests

Instructor, QOverhead Projector,

Traditiconal Classroom with

Instructional Televasion
Broadcast or CCTV Without

Feedback,
Programevd Text

with Instructor
Criterion Tesnt

Texts,
Independent Study Using

Textbooks,

cored

Stimulus Critarta

® Visual Movement
Lintted
Full

® Visual Spectrum
Full cCclor

® Audto
Voice Sound Ranga

Full Sound Ranqge

Training Setting Criterta

® Individual Trainees at Fixed Location

® Individual Tratness with Simultancous

Instruction at Many Locatione

® Individual Tretnees vith Independent
Instruction at Any Location

® Small Group
® Large Group et a Singie Location

® Tean Setting

Q
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Auwinistrative Criteria

® 3ite of Coursewars and spectal Hard-
wvare Development

Local
central
® Magnitude of Acquisition cost

Low

High
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USING VERBAL INFORMATION

INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

Directions:

To choose a delivery
systemt

1. PFlace 2 ~/* (1mgne
pencil) in boxes

Alternetive Instructional Delivery Systems

Delivery Approaches
Permitting the Application
of ALL Learning Guidelines
and Alyorithm

Delivery Approaches NOT
Permitting Complete

Application of Learning
Guidelines and Alyorithm

representing criteria
{rows) that must be met. -
-
2. Select the delivery :
syitems {(columns) that : Ly
have an "X* in gach row [ ¢ - z -
< s
destgnated by a *J*. Sw G -3 P
These are the candsdate |35 |2 51i3
delivery systems, IV P B
L . L] L v ®
& ¥ M - 2 - - -]
[ L] v - -~ le 3 2 L
- - L] & ¥ Q L [+
o - 1 v > wle L -
v 3 o v -SR] A s
” > oo ol S loe o o -
¥ X I x & m lefana] = .
- Vo Zm |ulnon]l v u
criteria for I Bl T T Bl -] B
3 3 vla .
Selecting “SATfieS] To |2|SRN] & °
Instructional v = =n: k-] [ ;:u 2 v
-
Delivery u‘: - an E: ‘5 G a > 2
] 2 MU y - e el
Systens aevleleda] & R8sl 0 | ©
avuldjonn] ad |OoJovn) « ]
LR B Bl - * M Ll R M [
Crxfafums| o |z|leweal v <]
Stipulus Criteria
® Visual Movement
Lintted X X
Full X X
® Vicual 3pecerum
ruil Color X X X (X X1 X
® Audio
Yolce Sound Range X X X X
Full sound Range
Training Settirng Critarla
® Individual Trainees at Fixed Location X IX{ X X 1X] X X
® Individual Trainees with Indepandent
Instru.tion at Any Location X] X X
® mall sroug X
® KLar3ys Iroup at a stngle loration
® feam setting X
Adminastrative criteria
® Site of coursrwars and Spesial Hard-
ware Devalopmant
Local X X
Central X IX| X X X
® Majgnitude of Acquisition Cost
Low X| X Xt X X | X
High X X
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RULE LEARNING AND USING

Directions: Alternative Instructiconal Delivery Systems

To choose a delivery Delivery Approaches Delivery Approaches NOT
aystenm) Permitting the Application Persitting Complete

©f All Learniny Application of Learning
1. Place a ~J* (1igne Guideline
pencil) in boxes
representing criterta
{rows) that must be met.

and Algaritha Guidelines ,nd Algorithm

2, Select the delivery
1yst (columns) that
have an "X" in each row
designated by a =/,
These are the candidate
delivery aystenms.

Linear

Branching

Criteria for
Selecting
Instructional
Delivery
Systens

Instructor and Instructor

Handbook
Instructor and Instructor

Procedure Trainer wich
Handbook
Hicrofiche with Selt=5coring Tests

Operational Equipment with
Simulator with Instrugtor

and Instructor Handbook
Computer Assiusted lastruction
Teaching Machine,

Prrogrammed Text, Branchirng
Traditional Classroom
Prograsmed Inarruction =

Stimulus Criteria
® Visual PForm

Pictorial, Plane XIXIXIxix|x

Line Construction: Plane XxixX|xlx

Object, Solfd X X X

[ Znvironnent X X X
® Visusl Movement

xX|x

Linited X
rall X X X IXx
® Visual Spectrun
Gray Scale XIXIXix
color X X X X|x X1X

x
x
x
x

x
x

® Audio

YVoice Sound kange X

x
x
x
x
x

Full 3sund Range X

x
x

Anbient 3ounda X X

® Other

Tietile Cues X X X

Internal Stimulus Motjion
Cues X | x| x

External Stinulus Motfon
Cues X X

Instru~tional Setting Criteria
® Individual Trainee at Pixed Location X X X XIXIxIx|x

® Individual Train»s with Independent x| x
Instruction at Any Location

® sSmall Sroup X

® Larje Group At a Single Location X

Adningatrative Crieersa

® .ate of Coursewars and Special Hard-
wire Development

Local X|IX]IXIX

¢rrrral X X X XIXiX|x X
® Magnatude of A JUEs1TIOR Cost

tow X XIxX|x{x|x
Righ
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TABLE 5. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM
|
|
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INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

MAKING DECISIONS
Directions: Alternazive Instructional Delivery Systems
To ¢hoose a delivery Delivery Approaches Delivery Approaches NOT
systemy Pernitting tae Application Permizting Complete
of All Learning Guidelinss Applicazion of Leax. .ry
1, Place a =/* (1ighe and Aljorithm Guidelines ard Aljorithm
pencil) §n boxes
Tepresenting criteria *
{rows) that must be met. b
&
2. Select the delivery -
Systems (columns) that bl 3
have an *X" fn cach row - == 4
Aesignated by a S, = s L
These are the candidate H - A P
* 3 @ Py
delivery systemx. be e - 4 ' “ -
e 1. 5 al. « > v L]
ol L o - .- - -
sited o ez L els g
% | o " ¥ & M » M
2o - v & - -~ A 4o .
o F-Sol-S 11 =l el xa | e X0
2| 248 40 sl =] s o 2y s
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Criteria for PRI -0 L] B I - - B A B
Selecting A T B A R A R R S
Instructional K neE sal sl sES > i e X
drkavery 30 | 2z A R R AT L s
Systems £n ) 522 [nn| 2] e ems & 22 we
v - |~ &
A B EEE b R S S| e %3
Stinuluz Criteria
® Visual Forn
Alphanummrics X XXX X X
Pictoriak, rlain X XIxX1x b4 X
Object, Solid X X
® visual Movement
still X XXX X X
Full Movemsnt X X X
® Audio
Vorce Sound kange X X X | X X X
rull sourd Pange X X
® Oother
Treo pim Cue X X
txternal Stimula
Motion Cues X X
Training tezting Criteria
® Individual Traires at Pixed Location X X X XX X X X
® Indrpendent Trailnss with Indefenisnt X X
Instruction at Any Locatioa
® small Group X X X
® Tean Settisg X X X X
Administrative Criteria
® Site of Courneware and Sprciral Herd=
ware Drvelopaent
Local X X X X
Ccantral X X XXX X X X
® Magnitude of Acqutagtion Cost
Low X X X X X
High X XX X
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Directions:

To choose a delivery
systen:

1. Place a "./" (1ight

DETECTING

INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

Alternative Instructional Delivery Systems

Delivery approaches
Permitting the Application
of All Learning Guidelines
and Algorithm

bDelivery Approaches NOT
Permitting Complete

Application of Learning
Guidelines and Algorithn

ERIC

Aruitoxt provided by Eic:

pencil) in boxes
" 1-'senting criteria
(rows) that nmust be nmet.
)
. w
2. select the delivery = - by °
systems (columns) that § o ] - H 2
have an "X" in each row s ° & N o 4
n/a a
designated by a °f". ak 1% a o < =
These are the candidate cno | ¥ o 5% = 5 4
delivery systems, a5l s v 32 5 3 L
> b= " a X M R x )
'R EENE] L4 x K
R w0 - ~ 0 () - ow
0O = £0 | v I b @ n >
hEY) O < U~ o o (Y]
waw k'l e £ o w o
~wo | c¢e|=a - “a > & -
an w o8 ] ] ~ G L}
YAEN I R ] U Y
:2 E 4 1 > » ~ LR O
cBo ]l mwo]lwoloo -] e 0 v
Criteria for ocw | QU | 0w JHux] 2] 08 | =8
Selecting P - - - I '] R
Instructional .0 P R BN Al B e
'Y r F- ) E) [V -] 0 O YRy =)
bDelivery PR g u u-g 825 8-2 g‘g ":‘
Systems &831anStlas|aids]an o' o
Stimulus Criteria
® Full visual Environment
® F 1 ambient Sounds X X
® External Stimulus Motion Cues X X X X X
Training sSetting Criteria
® Individual Trainee at Fixed Location
(school) X X X X X X
® Individual Trainee On-the=Job X X X
Administrative Criteria
®site of Courseware and Special Hard-
ware Development
Local X X
Central X X X X X
®Magnitude of Acquisition Cost
Low X
High X X X X X X
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TABLE 8.

CLASSIFYING

INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

—
firections:

To choose a delivery
system:

1. Place a "./" {lighe

Alternative Instructional Delivery Systems

Delivery Approaches
Pernitting the Application
of All Learning Guidelines
and Algorithm

Delivery approaches NoOT
Permitting Conplete

Applicarion of Learning
Guideliases and Alguratam

pencil) in boxes l
represanting criteria
(rows) that must be met.
2. Select the delivery 3‘ g
systems (columns) that c I M
have an "X" in each row £ " ] g
designated by a ", 2 o 5 &
These are the candidate o M 4
delivery systoems, g : ;3 3 . S 2
a o oo I ) - 19
a. ERY) ’ 3 a -
by f - Q b v
Fl EY - Ao i
o I ‘< S o 8
] * 4 A y L) 3 -
-~ - -3 - - - -
L] & = > o - LS ) > I
O~ w ) - > + bl Yy ~
a8 5 3 M - b & ‘e
R - L B - N R
. =
Criteria for o o 4 u > o A - o el ~
celecting 4: 33 - & “ > % -“«>lx {3 o
Instructional }: - g 2 an N vz o 5 -
Del::::? 27 318 A I 'EZ sl¢] 5
Sys » ol 5 ~ - -
¥s wun K] x o N0 153 ~ 3 : ‘% a:‘:
stimulus Criteria
@ Visual iorn
Alphanuperic X X | XX X X X X
Pictortal, Plane X XXX X X X
Line Con.truction, Plane X XXX X X X
objyect, Solad X X
Environment X
@ Vi.ual Movement
“e1ld X X|Ix|X X| X X | X
Lamieed X X X X
Full X X
® Jcals
Exact Scale X X
® Audio
vorce Sound Fange X X X X X X X
full Sound Range X X
Arbicnt Sounds X
Other Tactile Cues X X
Internal Stimulus Motion Cuws X
Lxternal otinulus Motion Cues X
Traanang Ietting Criteria
® Intavidual Traines a3t a Fixed Locarion X X X X XIXIx
® Inlividual Trainee with Independernt
In.truction at Any Location X X X X
® "ail “roup X X X X
@ large Group at 3ingls Location X X X X
Adarntstratyve Criteriy
® -ite of Couronware and Special Hard-
waTe Development
Local X1 X | X X X XIXIX
central X X X]X X X X XIX]X
® Mainitude of Acquisirion Cost
Low X | X X X XIXiX
¥ >
19 | X x| x
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TABLE 9. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

IDENTIFYING GRAPHIC SYMBOLS

Directions: Alternative Instructional pelivery Systems
To choose a delivery Delivery approaches Delivery Approaches NOT
systenm: Permitting the application Permitting Complete
of All Learning Guidelines Application of Learning
1. Pplace a “/* (1light and Algorithm Guidelines and Algorithm
pencil) in hoxes
representing criteria @
(rows) that must be met. 8 o
v -
2. Sselect the delivery & g
systems (columns) that o - 1]
have an “X* in each row 5 b S1°
designated by a “J/*. % < = lw
These are the candidate L) -] 0 1] v
delivery systeas, s . £ B a
) @ N “ & o
i n - » o
L] ] © - Y
1 @ > n
- © "
L] [ o & w - M
3 i x » » - o
e els)e |° g
> ] - -9
- L] ] L] [l o
gr:te::a for E g § § E § % o
electing
Instructional 2 'f’: . “é é,, 2138 s g
»
Delivery 2 s ? K 3: E : _g g
Systems o a & % X K etof 2
Training setting Criteria
® Individual Trainee at a Fixed Location X X X X X XIxXix
® Individual Tralnee with Independent
Instruction at Any Location X X X X|X
Administrative Criterfa
® site of Coursoware and Special Hard-
ware Development
Local X X X X IXIX X
Central X X X X X XXX
® Magnitude of Acquisition Cost
Low X X X X|IX)1X|X
High X X
e
|
’ 51
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|
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TABLE 10. INSTRUCTIONAL DELIVERY SYSTEM CHART FCR THE ALGORITHM

VOICE COMMUNICATING

Directions:

To choose a delivery
system:

1. Place a =J* (1ight

—

Alternative Instructional Delivery Systens

Delivery Approaches
Permitting the Application
of All Learning Guidelines
and Algorithn

Delivery Approaches Not
Permitting Complete

Application of Learning
Guidelines and Algorithn

pencil) in boxes
representing criteria
(rows) that must be met.
]
2. Select the delivery 3
systoms (columns) that g
have an "X" in each row . o wu Iy N
-~
designated by a 'J'. M ;ﬁg ;ﬁ "
These are the candidate 52 0 27, D w ce
e F-R < 3>
delivery aystens, z? :33 N .= o vz
o x 3u0 Fol il v 3l 4
20 2 e s D M FEY
a9 bl ooc 0w » a
wan cu e 4xo oX * ~
R R . = . o vla sc
- AcH MR Moe | oo | N )
PR .- -3 unw <ty e
-1 MR- A Q90 =
> [ Y-} 4 &2 9 G a Yl -0
) " = s". s - g ;: 2] LY
Criteria for 833 L2 syve | go 3 §] 53
t
Selecting -84 358 soas b RLT IR el
lnstructional -u vhaw grawu I>u S|~ ,.
3w Y Dt 2 W oo w |3 M
Delivery FRres dSWEn 535: G # o M I P
. T v
Systems nsa L5228 | 3<xS Hca fa g 8':
Stimulus Criteria
@ vaisual Forna
Picrtorial, Plane X X X | X
solid oObicct X X X
® Visual Movement
Seill X X XX
Full Movement X X X
@ Audin
Yolce Sound Range X X X X X
Ambiont Sounds X X X X
b Trainang Setting Crateria
@ Individual Trainee at a Fixed location X X X X X X
® Individual Traanee with Indepeandent X
Instruction at Any Location
® Tean Settyng X X X X X
Admxnistrative Criteraa
® i1tw of Courseware and
Special Hardware Devalopment
Local X] X
“entral X X X X X
® Myjoituds of Acquisition Cost
Low X X XX
Magh X X X
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52

L




ERI

Aruitoxt provided by Eic:

TABLE 11. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

TAEG Report No. 16

RECALUING PROCEDURES AND POSITIONING MOVEMENT

Directionsa Alternative Instructional Delivery Systema
T2 cheese a deltvery Deiivery Approaches Delivery Approaches NOT
system: Permitting the Application Permitting Cemplete
#f A%l Learnlng Guidelines Application ef Learning
1. Place a °/° [lignt and Aljoritha Gutdelines and Algoriths
pencil) in bexes
representing iriteria
{rows) that must ke net, . -
] e H
2, Select the delivery x e? 4
syst fcelumns) that M 3 H . H
have an "X* in each ruw H x » 2 M
designated by s /", - » HER R -
These are the candidate “ o o & :__ M H
delivery systems, € ele K M “ j% a
- £ e wle
. 2l 2¢ 1 MEREEIE]
LN L L B © al=~|av
e | e - o =% ° [ 2w
a3 jel we s b P viaw] e
e | o wolTin st as]vl<51]% .
4 bl ap ] =] ¥~ x vw | &
.c - > sS&l oofelul |Vl w
e 1 & v 3 E: b g : wr Iwale
Criteria for ST D > effsle3]y
Selecting M HEH R N
Instructional Bkl w] 40 ] e P “ K.i HEESEEEIEK
Delivery L33 B R rlsl s | 23 fa)sejen)=
Syste . I RN R R I I HH BRI
L8 -1 T PRy b B4 K “a] e
S HEHERIEN H T HE
Dt A | a]-| wa XOjrlae|du|w
Cosplexity Criteria
® Difficale Motor Acts X IX| X [X X X
® Smooth Motor Performance at
£rd of Training X X{ X X X
Stimulus Criteria
® Visval Yora
AlphasNumeric X |X X |IX|x X IX] X X
Piotorial, Plane XX X Ix] X X
onyect, Solid X |{X] X |x X X X
® Visual Novement
sein X{X] X X IX] x X
Pull Kovement X IX] X [X|x X
® Audis
Volce Sound Renge X X X X [X
Pull Sourd Rang X X X
Anblent sounits X {X] x X
® other
Tacala Cues X X X X
Internal Stimalus votion Cues X X X
Training Setting Criterta
® Indivadual Trainee at Fixed Locatisn X IX} X |Ix|x}| X X IX]| x X {X
® Individyal Trainee with Independent
Inktruceion at Any Locatinn X X
®Small Group X X
® largs Group at Sinjle Location
Team Setting X |X}] x X X
L)
Administrarive Zriverta
@S5k of Courseware and <pe-yal Harl=
war& Lavelapmert
Local Xy X X IX
~entraX X IX] X Ixi{x] X X |xX§ X X
O Ragnitude of AQuisation (ngt
v X X X
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TABLE 12. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM
STEERING & GUIDING — CONTINUQUS MOVEMENT

—— b
Directions: Alternative Instructionat Delivery Systems
To choose a delivery Delivery Approaches Delivery Approaches NOT
system: Permitting the Application Permitting Complete
of All Learning Guidulines Application of learning
1. Place a “/" (light and Algexithm Guidelines and Algorithm
percil) in boxes -
representing criteria : ")
(rows) that must be met. } o ) g g
g e 'Y ) 8
& .G 0 9 3 S
2., Select the delivery °. g " “s o s
systems {columns) that -0 u R " a
have an "X" in each row 20 o9 o8 S >
designated by a "/". @ 3 us - g 5}
These are the candidate -3 o oK 1 -
lelivery systems., °a 4 P » s
&~ se PR I3 o
[N ] X (2]
. - X o X .
B G 4«0 IR I~ -0 SR
] 0% 0O ERC u 0 oo
FY] ne-Q [+ x o Q ERY)
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-3 - ~t O 3] -0
g3 wdo | w?i s ] 2¢
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oo el Y0
Selecting P %5 3 LR 35 i
Instructional z‘:_.g -;'_‘ : .;n.u g: @ o
Delivery g:g E;g 5'2'2 gm :ﬁ
Systems ox= W waoa :5 3‘;‘
Stimulus Criteria
Full Vvisual Environment X X
External Stimulus Motian Cues X X
Fine Movement Manipulative Acts X X
Broad Movement Manipulative Acts X X X b X
Training Setting Criteria ‘
Inaividual or Team Training
at a Fixed Location X X X X X
Individual or Team Training
with Independent Instruction
at Many Locations X X
-
Administrative Criteria
Site of Courseware and
Sprcial Hardware Development
Local X X
Centrai X X X X X 1
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TABLE 13. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

PERFORMING GROSS MOTOR SKILLS

P — Y S
Oirections: I Alternative Instructional Delivery Systems
To choose a delivery
system: Oelivery Approaches Delivery Approaches NOT
Permitting the Application Permitting Conplete
1. Place a "J“ (1ight of All Learning Guidelines Application of Learning
pencil) in boxes and Algorithm . Guidelines and Algorithm
representing criteria
{rows) that must be met.
2. Select the delivery 2 °
systems (columns) that M £
have an "X" in each row oo ‘mv‘gﬁ
designated by a "Jfv, c o CoPY w 257 -
These are the candidate JhGe pefe -3 A3 vs |
» [N
delivery systems. o g‘x - g g'xh 20 g "5; K]
woo e 0o 0T >w PR e
O E wuocauw Iuguy |8
v A U Ne~og MO O o
Xwo oy XwWY ano MDD e
ot 2l M 2 AN 1 Do © i
ER IS A W R E
Criteria for é =§ 4 ..33'25 xa b8 as
Selectinyg L v Ok 0l g
Instructional » § Z‘ : ‘E:‘f‘:ﬁ ku”‘& e
Delivery %53 cHapeds AT
Systonms 5 :u AV nE~g E: 5 :?
ne N O M- o - [ 50
N - ~ Eo-av MM J [
0L~ QEeHMOE3I a0 [ Y] 'R
N -] o o ot lowsu-l o
D D SHen>aa 10 a5
“Exan txsapoe Jawan 0o

with Equipment,
with equipment,

Equipment,

Criterion Tests

Training Setting Criteria

@® Individual Trainee at a

Fixed Location X X X
® Individual Trainee with
Independent Instruction
at Many Locations X X
® Small Group X
@ Team Setting X X X
Administrative Criteria
® Site of Courseware Development
Local X X X X
Central X X X
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TABLE 14, INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

This chart is useful in selecting an instructional
delivery systeam for the affective and behavioral
components of attitude learning. For achteving the
cognition component use instructional deliverv
systems suggested for recalling hodies of knowledge

ATTITUDE LEARNING

Alternative Instructional Delivery Systems
Directions:
Delivery Approaches Delivery Approaches NOT
To choose a delivery pPermitting the Application Permitting Complete
system: of All Learning Guidelines Application of Learning
. and Algorithm Guidelines and Algorithm
1, Place a "./' {«ight
pencil) in boxes
representing craiteria e L
(rows) that must be met. & w8
58 59
2, Select tha delivery 5E ge 5
systems (column) that @8 he 9
have an “X" in each row - ug 3
designated by a "J", &8 Sz 4
These are the candidate Lo G b
Ll £ Qe
delivery systems, 3 oox 3
- .
2% % K
- 0 >0 A v
L] [
L] ) -4 .
. o e o8 & “
@ v s g "
a~ g= |8
O MW ') L
"8y 384 e
Criteria for -0 8 g b9 Ol s
Selecting ] 3 3 5t oy - g
Instructional 550 The s13|=lq
]
Delivery 2 23 :’2'3 = ; & 2
Systems EERY PR = 5
- 5 - @ LI e .
228 528 slslsls
o6 “w < & |lvi]ioe]a
Training Setting Criteria
€ Individual Trainee at Fixed Location X X X
® Individual Trainece with Independent
Instruction at Many Locations XX
® Small Group X X XIXIXIX
® Tecam Setting X X XIXIX|X
Administrative Critertia
® 3ite of Coursewdre Development
Local X X{X[X]|X
Central X X X X
® Magnitude of Acquisition Cost
Low X XXX
High
X X
——————— SR
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APPENDIX A
ALTERNATE APPROACH FOR STEP TWO

Step 2, as presented in section III, is a "by-the-numbers" procedure.
It is a simple sequence of events for selecting delivery systems, but in
its simplicity it eliminates the chance for innovation or for a sensitive
response to special conditions. An alternative approach restores the
possibility of responding to special conditions. The alternate approach
contains the following steps:

First, study §he appropriate set of learning guidelines and algorithms
in TAEG Report 23.7 Modify the algorithms, as required, to accommodate
the required training tasks.

Second, 1ist those media characteristics from table 15, Generic
Characteristics of Training Media, required to carry out the intent of
the algorithm with the training objectives. As an example, a specific
training objective matched with an algorithm may require an instructional
delivery system with the following set of basic characteristics.

Visual form:

Visual alphanumeric
Visual pictorial plane

Visual Movement:

Visual still
Visual Spectrum:

Color
Audio:

Voice sound range
Trainee Response Modes:

Multiple choice

9 James A. Aagard and Richard Braby, Learning Guidelines and Algorithms
for Twelve Types of Training Objectives, TAEG Report No. 23. Training
Analysis and Evaluation Group, OrTando, Florida (manuscript form, to
be published mid-1975).
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TABLE 15. GENERIC CHARACTERISTICS OF TRAINING MEDIA

STIMULUS CAPABILITIES
Visual Form

1. Visusl Alphanumsric = words, numbers and other
symbols presented graphicslly.

2. Visual Pictorial, Plane =~ a two-dimensionsl
inage, a representstion in the form of s
photograph or drswing.

3. Visual Line Construction, Plane ~ a two-

dimensions] figure made of lines, such ss
a mathematical curve or grsph.

4. Visual Object, Solid = a three-dimensionsl image
or reality thst is viewed from exterior
perspectives.

S. Visual Environment - A three-dimensionsl {mage
or reality thst is viewed from inside.

Visusl Movement

6. Visusl Still - a ststic visusl field, ss with s
still photograph, drawing, or printed psge.

7.  Y¥isusl Linited Movement - a basicslly ststic
visusl field with elenents that can be made to
wove, as with sn snimated transparency or simple
psnel with switches tnst wove.

8, visual Full Movement - & visual field in which
all elements csn move, as with 8 motion picturs,
flight simulator, or operational sircraft.

9. Visual Cyclic Movement - s visusl field which
aoves through s fixed sequence and then repests
the sequence in a repetitive manner, as with
s film loop.

Visual Spectrum

10.  Black and White - a visual field composed of
either black or white elesents, as with the
printed page or line drawings.

11. Gray Scale - a visual field composed of black,
wvhite and continuous gradations of gray, as
with 8 blsck snd vwhite photograph or
television picture.

12.  Color - a visual field composed of varicus
segments of the visual spectTum, ss with
color television or motion pictures.

Scale

13, Exact Scale - sctual visusl field or a one~to-
one replication of that field as with s full-
sized mock-up, simulstor, or operational
systea.

14, Proportional Scale - a representstion of
reality in other than full scale, such as a
scaled nodel map or photograph.

Audio

15,  Voice Sound Range = a limited quslity of
sound which enables spoken words to be
used as the medium of communications, but
not suited to more demanding tasks, such
48 pusic or sound recognition exerciaes.

16,  Yull Sound Range - a quality of gound reproduction
that contains all the significant elements of the
sound snd {s suited to the demanding tssk of
sound recognition exercises.

17. Anbient Sounds - a complex sound environment with
sounds emansting from verious sources and from
vsrious direction~, including background noise
snd tssk significsnt sounds.

Other

18. Tsctile Cues - signals received through the scnse
of touch, including sensstions relsted to texture,
size or shape.

19,  Internsl Stimulus Motion Cues ~ the sensations
felt by 4 person vhen he moves his sm, leg,
fingers, etc.

20, External Stimulus Motion Cucs = the sensations felt
by s person when he {s moved by some outside force
in such 8 wsy thst his body experiences roll,
pitch, yaw, heave, swsy snd/or surge.

TRAINEE RESPONSE MODES

21. Covert Response - s response which the trsinee
crestes in his mind but does not express {n an
observable manner.

22, Multiple Chojce = 8 response mode in which s
trsinee selects a response from 8 limited set of
responses.

23, Pre-progrsamed Verbal Performance = a response
nmode in which 8 trainee creates & short snswer
to & question having 8 limited set of correct
answers.

24,  Free-Style Written Performance - s response mode

in vhich a trainee writes 8 response in his own
words.

25, Decision Indicator - a verbsl or perceptual
motor response in which the trainee indicstes
that he has made a divergent type decision.

26, Voice Performance - a response mode in which a
trainee speaks, including conversation.

27. Fine Movement Manipulative Acts - a response
mode in which a trainec makes discrete and
smill movements of disls, switches, keys or
makes sergitive adjustments to instruments.
Act may involve use of small instruments.

28, Broad Movement Manipulative Acts - s response
nmode in which a trsinee makes large movements

of levers or vheels on large pieces of equip-
ment or by the use of hand held tools.

29, TIracking - a response node in which a traince
continuously controls a constantly chanping
system, such as steering sn sutomobile or
holding a compass bearing in steering a ship.

20. Procedural Manipulative Acts - 8 response mode
in which a trainee perforas the sequénce of
steps in 8 procedure, such 8s in the carrying
out of the ftenms on the checklist for pre-
flighting an ajrcraft or turning on a radar
systenm.
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TABLE 15. GENERIC CHARACTERISTICS OF TRAINING MEDIA (continued)

INFORMATION FEEDBACK LOGIC
Form of Feedbsck

31, Intrinsic Feedback - {nformation tha trainee
receivea from his own {nternal movementa or
from proprioceptive atf{mulation.

32, Actfon Feedback - externslly diaplayed cues
inharent fn the task, including auch forms
as inatrument fndications and the diaplay
of answers to questions sa in lfnear
programmed inatruction.

33, Augmented Feedback - immediate presentation
of information to the trainee on how the
results of hia performance conform to some
criterfon or an objective refarence.

34, Reconatruction Feedback - critical analyaia
or avaluatfon of trainee performanca,
uaually at the completion of an exercise
or a afgnificant block of inatruction.

Content of Feedback

35, Correct Reaponse Dats - an indication of
correct response ia provided the trainee
either immediately after he reaponds or
automatically in the event he doea not
respond within s apecified time.

36, Score Data - the trainee receives
quantitative {nformation about his
performance (auch as amount, percent
and rats dats).

37. Diagnoatic Dats = the trainece ia informed
of {nadequate performance, ita cauase,
and preacribed remedfal actiona.

38, System Performance Data - the tratnee
observes changea in the atate of &
ayatea a conaequence of his actiona
in the ayaten.

Tine Schedule for Feedback

39. Immedfste = feedback provided {n
continuity with s trafnee's action,
efther continuousaly sa sccrued or at
the ¢oncluafon of each atudent
T >ponae.

40. Fixed - feedback provided to the
trafnee at prescribed times, auch as
at the end of an exerciae or st timed
intervala.

41, Vartable - feedback provided to s
trainee according to s varfable
achedule which may change aa &
function of atage of training or
level of performance. This includea
the proviaion for f{ntermittent
preaentationa to permit probabiliatic
achedules of refnforcenent.

EVENT SEQUENCE LOGIC

42. Linear - & fixed aequence of
inatructfonsal events, as {n lf{near
programed {nstruction and motion
pictures.

43,

44,

45,

46.

47,

48,

49.

30,

31,

32,

53.

Sh.

35,

Cyclic - a apecisl case of linear aequence in
vhich & 1im{ted segmwent of & linear program {a
rapeated continuoualy throughout s period of
tize, aa with a f{lm loop.

Branching - a aequencing of fnatructionsl eventa
with tha tratnee routed to sppropriste advanced
or remedial materfal based upon his answers to
dfagnostic questions {mbedded at intervals in
the materfal.

Automated (Machine) Adaptive - an sutomatic
sequencing and pacing of sventa deafgned to

keep a trainee at the threahold level of his
ability to learn st all times.

Inatructor Salected Sequence = the ordering of
events by the inatructor, asuch aa {n a lecture-

recitation pariod in the traditionsl clsasroon
or in tutoring.

Trainee-Initfated Inquiry = the selection,
sequencing and pacing of learning eventa by the

trafnee.

Dynamic Modaling - system programaing {n the
form of & afmuletion model which enables the
trainee to exerciae the model and obaerve the
corresponding affecta.

INSTRUCTIONAL SETTING

Indfvidual Trafnee at Fixed Location = & fixed
atudy poaitfon for {ndividualized instruction,
such as in a achool with carrela or CAl
terninsla.

Ind{vidual Trainees with Simultaneous Instruction
At Many Locationa ~ any aite that can be used
with a telecommunication mode of {natruction, as
with acheduled radfo or broadcast televiaton.

Indfvidual Trainee with Independent Instructfon
at_Any Locatfon - any site that can be uaed by
a atudent for independent atudy as with booka
or programmed inatruction textas.

Small Group - a mceting aite accomodating up
to 15 people, enabling amall grosp dynamics to
functfon; both leaderleas and leader-dfrected
groupa; a anall classroon.

Large Group at Single Location - 8 meeting aite
for more than 15 people, auch ss & large clasaroom
or suditorfun.

Large Groupa st Diapersed Locationa - two or more
group meeting aitea that can be linked with
commynication equipment for a common training
program, as with two-way closed circuft TV
between ¢laasrooma st two different schoola.

Tean Setting - a aingle aite that s ecquipped to
enable & group of individuala to perform as a
tesn, aa {n a weapon syatem sfmulator or
operatfonal system.
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Form of Feedback:
Action feedback *
Content of Feedback:

Correct response data
Score data

Time Schedule of Feedback:

Immediate
Variable

Event Sequence Logic:
Branching
Instructional setting:

Individual trainee at fixed location.

Third, review the contents of table 16, Media Pool, and consider
instructor roles required for the use of these media. Devise combinations
of media and instructor resources that can carry out the intent of the
algorithm with the training objectives. List and describe these different
combinations as alternative instructional delivery systems.

The Media Pool is a 1ist of 89 types of instructonal media. The
1ist contains a broad range of types of media, including media in various
stages of development, from operational forms to those under development,
and some that have yet to reach the prototype or pilot program stage.

It is organized into seven categories. The categories are printed
material, audio-only systems, visual-only systems, audio-visual systems,
CAI/CMI, simulated and operational systems, and special or nonstandard
items. Within each category, the media are listed alphabetically.

While this is not an exhaustive list of types of instructional media, it
contains the major forms being used or being considered for use in
military training systems.

Fourth, reject those that fail the practicality test, described in
Step 2 of the primary procedure. ’

Conceiving instructional delivery systems using this alternative

approach is a highly creative task requiring expert knowledge of the
subject matter, the guidelines, algorithms, and potential delivery
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systems, as well as an awareness of the local conditions at the training

site. It requires a high level of professionalism on the part of the
training systems design team.
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TABLE 16. MEDIA POOL

PRINT MATERIALS

CASE STUDY FOLDER - A folder of detailed background information on a
problem requiring a decision or plan of action; to be read by the
trainee prior to his (1) making a decision on how to resolve the
issue and (2) participating in a critique on various solutions.
Various forms of folders are used in support of such methods of
instruction as the Case Study, Incident and In-Basket methods of
management and leadership training.

FLASH CARDS - A set of cards designed to be used by an instructor in
front of a group of trainees to drill the group in the recall of
memory type information.

PRINTED MATERIALS - HANDOUTS - Handouts are a class of printed materials
issued to a student for his use and retention to augment regular
instructional materials. They are usually instructor prepared,
machine copied materials of one or two pages highlighting specific
topics or updating existing materials.

PRINTED MATERIALS - PERFORMANCE AIDS - Performance aids are a class of
printed materials that aid in job performance by providing data
that should not be committed to memory. They include checklist

routines, conversion tables, equipment test tolerance matrices and
the Tike.

PRINTED MATERIALS - REFERENCE BOOKS - Reference books are a class of
printed materials used to identify certain facts or for background
information such as dictionaries, encyclopedias or technical
publications.

PRINTED MATERIALS - REFERENCE CHARTS - Reference charts are a class of
prin.ed material pictorially displaying data used to identify
certain facts or for background information. Included are data
charts, schematic diagrams, topographical maps and the 1ike.

PRINTED MATERIALS - SELF-SCORING EXERCISES - Self-scoring materials
include exercises and quizzes used in conjunction with standard
curriculum, or programmed instruction. The class includes electro-
graphic or mark sense materials scored by keys or computer, punch
mark and other mechanical score indicating equipments, chemically
scored materials, etc., that have the capability of providing near
immediate student feedback without the use of prolonged scoring
procedures,
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TABLE 16. MEDIA POOL (continued)

DIAL ACCESS INFORMATION RETRIEVAL SYSTEM - RANDOM AUDIO - Dial access
information retrieval is an electronic system for distributing
audio (and/or visual) materials and programs which are stored in a
location remote from where they are dialed and received. Random
audio means that audio materials are retrievable at any time by
electronically triggering a tape duplicating machine that makes a

.student copy from a master tape within the 1ibrary.

DIAL ACCESS INFORMATION RETRIEVAL SYSTEM - SCHEDULED AUDIO - Scheduled
audio means that audio materials may be dialed at any time, but
onceé a program has begun, subsequent users must join the program in
progress.

'LANGUAGE LABORATORY - AUDIO, ACTIVE - COMPARE MODE - An audio presenta-
tional device that distributes audio information via a control
console to student stations equipped with headsets, microphone for
console/instructor-student inter-communication, and a tape recorder.
Student may interact with taped instructional material, rewind and
play back or store responses. Student responses may be monitored
or recorded at console.

LANGUAGE LABORATORY - AUDIO PASSIVE MODE - An audio presentational
device that distributes audio information from a control console to
student stations equipped with headsets. Audio source may be a
phonograph record, a taped recording, or a motion picture sound
track.

PHYSIOLOGICAL TRAINER (HOSTILE ENVIRONMENT) AUDITORY - A training device
designed to place controlled stress on the human hearing system
through use of a physiologically and/or psychologically adverse
sound environment, to enable a trainee to learn to function in this
adverse environment.

RADIO SYSTEM - AM/FM - A passive audio system consisting of a broadcast
studio, transmitting station, and student radio receivers.
The system uses designated AM/FM frequency bands for information
transmission.

RADIO SYSTEM WITH RESPONDERS - A multi-channel two-way radio communication
system that operates within UHF or VHF-FM frequency bands limiting
broadcast ranges. Network may be open or use encoding/decoding
techniques or responders for individual channel privacy.
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TABLE 16. MEDIA POOL (continued)

TELEPHONE CONFERENCE SYSTEM - A telephone system with switching matrix
capability that allows multiple station two-way audio communication
at two or more remote locations.

VISUAL ONLY SYSTEMS

FILMSTRIP PROJECTION SYSTEM - A single frame projector or attachment
thereto that will accept a filmstrip format and project the film
images upon a viewing screen. See: Sound Filmstrip Projection
System.

MICROFORM WITH INFORMATION MAPPING - Microimagery, such as microfilm,
used as a medium of instruction with the additional requirement
that each block of information be clearly identified as introduction,
overview, test, review questions, index and other discrete titles,
and that each type of information be positioned in a standard
location within the medium format.

MICROFORM WITH INFORMATION MAPPING AND ADJUNCT EQUIPMENT - The theoretical
configuration of a training system to support individualized
instruction composed of microimagery in an information map format,

a microform reader, and a piece of auxiliary equipment, such as a
mock-up, which is the subject of the instruction.

MOCK-UPS, PANELS, AND DEMONSTRATORS - DYNAMIC - A visual training aid
that allows an instructor to demonstrate manipulative principle,
movement in time or space, steps of a procedure, linear effect
within systems or changes in condition of equipment or systems
through one or more operating phases.

MODELS AND STATIC MOCK-UPS - SMALL SCALE - A three-dimensional training
aid built to scale and representing operational equipment. It may
be a solid or cutaway model capable of disassembly by which spatial
and/or sequential relationships are represented. Also included are
layout models, recognition model sets, and terrain or topographical
models.

MOCK-UPS, PANELS AND DEMONSTRATORS - STATIC - A training aid used to
demonstrate relative shape, size, composition or function of an
object or system by a visual-cognitive process performed by the
trainee. Such non-moving, real or "scaled" aids include cutaway
models, diagrams, blow-apart hardware displays. etc.

SLIDE PROJECTOR SYSTEM - 2" X 2" - A class of single frame picture pro-
jectors that will accept a standard 2" X 2" slide and project the
contained image upon a viewing screen.
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TABLE 16. MEDIA POOL (continued)

g,

PRINTED MATERIAL - WORKBOOK - Workbooks are a class of printed material
used to augment or replace instructional texts by providing a mix

of text information and practice exercises within a single book or
manual,

PRINTED MATERIAL - TEXTBOOK - Textbooks are a class of printed material
dealing with a subject of study, intended for use at a specified

level of instruction and used as a principal source of organized
information.

PROGRAMMED TEXT - BRANCHING - A printed text containing frames of infor-
mation and multiple choice questions concerning the information,
organized in such a way that the trainee's choice of response
directs him to remedial frames or advanced material, as appropriate.
The material is carefully sequenced, tested and revised to ensure
that a specific student population will achieve stated behavioral
objectives with a predetermined level of success.

PROGRAMMED TEXT - BRANCHING WITH ADJUNCT MATERIAL/EQUIPMENT - A form of
program in which additional materials such as drawings, catalogues, or
equipment are used with the regular branching programmed text.

PROGRAMMED TEXT - LINEAR - A printed text containing a fixed sequence of
small frames of information usually in the form of questions requiring
the trainee to construct a simple written response, which is immedi-
ately evaluated. The material is carefully sequenced, tested, and
revised to ensure that a specific student population will achieve
stated behavioral objectives with a predetermined level of success.

PROGRAMMED TEXT - LINEAR WITH ADJUNCT MATERIAL/EQUIPMENT - A form of
program in which additional material such as drawings, catalogues,
or equipment are used with the regular linear programmed text.

STUDY CARD SETS - A deck or decks of cards designed to present training
information to an individual student.

AUDIO ONLY SYSTEMS

AUDIO DISC PLAYBACK SYSTEM - An audio system that uses a record player

and sound recorded on a disc (record) that may be played back by a
listener.

AUDIO TAPE SYSTEM - An audio system that uses a tape recorder/reproducer

to record sound on magnetic tape that may be played back upon request
by a listener.
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TABLE 16. MEDIA POOL (continued)

SIMULATION - PAPER - The representation of selected dynamic character-
istics of a system through the use of charts, tables, static photo-
graphs, drawings, and lists of performance characteristics under
specified conditions. This information is presented in such a way
that the trainee can study the initial performance of the system,

change inputs to or elements within the system and note changes in
the performance of the system.

TEACHING MACHINE - LINEAR, STILL VISUAL - An individualized instruction
system composed of a fixed linear sequence of small step programmed
instruction frames (still) and a manually controlled device to
display the information.

TEACHING MACHINE - BRANCHING, STILL VISUAL - An individualized. instruc-
tion system composed of large step multiple choice programmed
instruction frames (still) and a manually controlled device to
select, sequence and display program frames in an order dependent
upon the trainee's last response.

AUDIO-VISUAL SYSTEMS

AUDIO TAPE WITH PRINTED MATERIAL - An audio system that uses a tape
recorder/reproducer to record sound on magnetic tape that may be
played back upon request. Printed materials such as texts, work-
sheets, PI, schematics, test materials, etc., used with audio tapes
offer a variety of training applications.

CARREL - AV EQUIPPED - A small enclosure or alcove incorporating a desk
used for individual studies, supplied with audio and visual materials
and supporting equipment.

CARREL - LABORATORY - A small enclosure or alcove incorporating a desk,
to be used by one or two trainees and equipped with a set of special
tools and material for carrying out a hands-on learning event. It
may include audio-visual systems.

DIAL ACCESS INFORMATION RETRIEVAL SYSTEM - SCHEDULED AUDIO/VIDEO - Dial
access information retrieval is an electronic system for distributing
audio and visual materials and programs which are stored in a loca-
tion remote from where they are dialed and received. Scheduled
audio/video means that presentations are retrievable at any time
except that once a program has begun, subsequent users must join
the program in progress.
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TABLE 16. MEDIA POOL (continued)

FILMSTRIP PROJECTION SYSTEM WITH AUDIO - A sound filmstrip projector
represents a family of audio-visual devices using single frame
visual filmstrips with sound on magnetic tape or records. Visuals
and sound may be manually or automatically synchronized. Commercial
equipment options include front or rear screen projection, remote
and stop action capability, and cartridge loading models.

FILMSTRIP PROJECTION SYSTEM WITH AUDIO AND ADJUNCT EQUIPMENT - A system
for presenting information via a filmstrip projector and synchronized
audio tape and special equipment that is the subject of study. The
use of adjunct equipment with the AV media provides t» capability
for a variety of "hands-on" training tasks to be perfcrmed.

INSTRUCTIONAL KIT WITH INSTRUCTOR - A teaching kit designed for specific
subject area instructional support. Kit allows the instructor to
use a varied or multi-level teaching approach to instruction by
inrluding appropriate visual aids, audio tapes, models, charts,
demonstrators, reference and test materials.

INSTRUCTIONAL KITS FOR TRAINEES - A modular package of materials
for students that contains all materials required for a segment of
instruction. Kit may contain programmed instruction, audio-visual
materials, tools, materials, typical samples, reference materials
and testing materials as appropriate.

MOTION PICTURE PROJECTION SYSTEM - COMMERCIAL, 16MM AND SUPER &MM FILMS -
A motion picture projection system implying the use of professionally
prepared 16mm or S-8mm sound motion picture films for training.
Appropriate 16mm or S-8mm projector and projection screen are
included.

MOTION PICTURE PROJECTION SYSTEM - LOW BUDGET 16MM AND SUPER 8MM FILMS -
A motion picture projection system implying the use of locally
produced sound motion picture films for training. Such films are
acceptable for training, but often lack the professional quality of
commercial films. Appropriate 16mm or S-8mm projector and pro-
jection screen are included.

MICROFORM WITH INFORMATION MAPPING, AND AUDIO - The theoretical configu-
ration of a training system to support individualized instruction
composed of microimagery in an information map format, a microform
reader, an audio tape in a cassette and an audio cassette playback
unit.
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TABLE 16. MEDIA POOL (continued)

OVERHEAD PROJECTION SYSTEM WITH INSTRUCTOR - A system consisting of a
horizontal stage projector designed to use a vertical throw for
focusing an enlarged transparency image upon a projection screen.
An operator is normally required to change the transparency and
furnish verbal commentary.

SOUND SLIDE PROJECTION SYSTEM - A system for presenting information by

means of an audio tape and a series of synchronized projected
visual slides.

STUDENT RESPONSE SYSTEM - AV SUPPORTED - A student feedback response
system using programmed audio and/or visual presentations. It
consists of four major components: control console with response
readouts, student responders, audio visual devices, and a programmer.
Options include paper tape readouts and computer interface terminals.

TEACHING MACHINE - BRANCHING, STILL VISUAL WITH AUDIO - An individualized
instruction system composed of large step multiple choice programmed
instruction frames (stil1) with synchronized sound and a manually
controlled device to select, sequence and display program frames in
an order dependent upon the trainee's last response.

TEACHING MACHINE - BRANCHING, STILL AND MOTION VISUAL WITH AUDIO - An
individualized inst:ruction system composed of large step multiple
choice programmed instruction frames (still and motion) with synchro-
nized sound and a manually controlled device to select, sequence
and display program frames in an order dependent upon the trainee's
last response.

TEACHING MACHINE - BRANCHING, WITH ADJUNCT EQUIPMENT - An individualized
instruction system composed of large step multiple choice programmed
instruction frames (still or motion with or without audio) with a
manually controlled device to select sequence and display program
frames in an order dependent upon the trainee's last response.
Associated with this equipment is a second piece of equipment, such
as a mock-up, which is the subject of instruction and is operated
according to instructions from the basic teaching machine.

TEACHING MACHINE - LINEAR, STILL VISUAL WITH AUDIO - An individualized
instruction system composed of a fixed 1linear sequence of small
step programmed instruction frames (still and motion) with synchro-
nized audio, and a manually controlled device to display the audio
and visual information.
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TABLE 16. MEDIA POOL (continued)

TELECONFERENCE SYSTEM - A telecommunication system that allows audio and
visual two-way communication between two or more remote locations.

TELEVISION - CABLE (CATV) - A hybrid CCTV system offering selective,
multiple channel, encoded programming to cable network patrons. A
typical system consists of a signal receiving antenna system for
the master station and relay of amplified signal channels via area
substations to system subscribers. Programming may also be generated
and transmitted between substations offering multiple options for
conference or training. Programs are encoded for privacy and control
of viewing audience.

TELEVISION - CARTRIDGE (CTV) - A cartridge television system (CTV)
consists of packaged video tape programs, video recorder, playback
and display units, and control equipment offering high selectivity
and availability for individualized programming. Program cartridges
may be prerecorded, locally produced, or recorded off-the-air.

TELEVISION - CLOSED CIRCUIT (CCTV) WITHOUT FEEDBACK - CCTV without
feedback is an electronic transmission system for images and sound
using a coaxial cable distribution system. System design includes
oné or more studios or control rooms, a signal distribution center,
and signal distribution cables terminating in reception areas
equipped with receiver/monitors. Off air, 1ive or videq taped
programs may be used.

TELEVISION - CCTV WITH FEEDBACK - CCTV with feedback is the transmission
of a Tive presentation with audio feedback via microphone or tele-
phone in each receiving classroom. Live instructor is required in
student-instructor-CCTV loop to activate the feedback mode.

TELEVISION - NON-MAGNETIC VIDEO DISC SYSTEM - An experimental form of
television, similar in function to cartridge television, in which
the program is encoded on a thin plastic disc, distributed to users
where it is rotated at high revolutions per minute on a player which
reads the data and sends program signals into the antenna terminals
of a standard color television receiver. Random access capability.

TELEVISION - OPEN BROADCAST - Open broadcast television is the electronic
transmission of images with accompanying sound from a single channel

VHF and UHF station and shorter range multiple channel 2500 MHZ
systems.
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TABLE 16. MEDIA POOL (continued)

TELEVISION - PORTABLE VIDEO TAPE SYSTtM - A low cost video tape recording
and playback system which is self-contained and portable. Typical
systems consist of one or two mobile vidicon cameras, a small scan
video tape recorder and a monitor receiver. Immediate area
programming and open broadcast reception and recording is standard.

TELEVISION - VIDEO DISC WITH ADJUNCT EQUIPMENT - A theoretical con-
figuration of a video disc system in which random access capabilities
are used by a trainee in retrieving step-by-step procedures and
diagnostic routines as an aid in performing these operations on a
piece of equipment.

CAI/CMI

COMPUTER ASSISTED INSTRUCTION (CAI) - A form of individualized instruction
that employs digital computer technology to manage and display
information to a student, accept student responses, provide knowl-
edge of results, and select subsequent learning event.

COMPUTER ASSISTED INSTRUCTION - PLATO IV BASIC CONFIGURATION - An
individualized computer based teaching system being developed by
the University of 111inois at Urbana-Champaign, and includes up to
4096 terminals, a communication network, a central computer and the
author language TUTOR.

COMPUTER ASSISTED INSTRUCTION - PLATO IV, BASIC CONFIGURATION AND AUDIO -
System includes basic configuration of PLATO IV plus a random access
audio playback system.

COMPUTER ASSISTED INSTRUCTION - PLATO IV, BASIC CONFIGURATION WITH ADJUNCT
EQUIPMENT - Includes the basic terminal with externally connected
auxiliary equipment.

COMPUTER ASSISTED INSTRUCTION - PLATO IV BASIC CONFIGURATION WITH ADJUNCT
EQUIPMENT AND AUDIO - The basic terminal with externally connected
auxiliary equipment including a random access audio playback system.

COMPUTER ASSISTED INSTRUCTION (CAI/CMI) TICCIT - A CAI system designed
by Mitre Corporation which allows.the student to manage his own
instruction.

COMPUTER MANAGED INSTRUCTION (CMI) - A student managcment system in
which a computer receives information about student achievement
from terminals on- or off-line and directs the student to a sequence
of off-1line learning modules suited to the student's style of
learning and level of achievement.
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TABLE 16. MEDIA POOL (continued)

SIMULATED AND OPERATIONAL SYSTEMS

COMPUTER SIMULATION - ON-LINE - A trainee station equipped with a
computer terminal in which the trainee operates in direct interface
with the computer as part of the program loop. By his inputs, the
trainee determines his allowable performance parameters and discerns
the effect of his inputs upon the system being simulated.

COMPUTER SIMULATION - OFF-LINE - A trainee station equipped with a
computer terminal enabling a trainee to select a computer simulation
program, enter his own variables (batch processing) and run the
simulation to determine the performance of the simulated system
under a variety of conditions.

- COMPUTER SUPPORTED SIMULATION - Any contest, governed by rules,
between teams or individuals, where the contest is a dynamic model
of some real system, and a computer is used in performing some of
the calculations necessary for the operation of the model as in
computer supported war gaming.

- MANUAL SIMULATION - Any contest between teams or individual
players, governed by rules, where the contest is a dynamic model of
some real system, and is played without the aid of a computer.

LOGIC TRAINERS - A class of trainers that synthetically allow electronic,
mechanical, fluid or gaseous conceptual system logic training
without the use of actual hardware.

GAME - COMPUTER SIMULATION, SOLITAIRE, WITH VISUAL DISPLAY - Any contest,
governed by rules, between a single player and a computer with
visual attachments where the contest is a dynamic model of some
real world system or event.

OPERATIONAL EQUIPMENT WITH MANUALS - A unit of operational equipment
being used for instructional or training purposes with its supporting
technical documentation such as operator's guides, maintenance
manuals and parts 1ists. May be an electronic black box, rifle, or
truck.

OPERATIONAL SYSTEM - REAL ENVIRONMENT - An operational system used for
training such as an aircraft, ship or track vehicle. Part task,
full task, sub-team, team or multi-team training may be conducted
in conjunction with or independent of normal operations.
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TABLE 16. MEDIA POOL (continued)

OPERATIONAL SYSTEM - SYNTHETICALLY STIMULATED - An operational system
that is used for training by interfacing input equipments in the
form of tapes, black boxes, or computers. Such input equipments
present programmed data to the operational system allowing it to
be used for training or evaluative purposes. May be used for part
tﬁsk, ;ull task, sub-team, multi-team training or combinations
thereof.

PHYSIOLOGICAL TRAINER (HOSTILE ENVIRONMENT) VISUAL - A training device
designed to place controlled stress on the human visual system,
through the use of physiologically and/or psychologically adverse
or low threshold visual signals, to enable a trainee to learn to
function in this adverse environment.

PHYSIOLOGICAL TRAINER (HOSTILE ENVIRONMENT) SURFACE AND INTERNAL SENSES -
A broad category of training devices designed to provide the
cutaneous, kinesthetic and olfactory sensors with physiologically
and/or psychologically adverse signals, to enable a trainee to
function in adverse pressure, temperature, pain or disorientating
motion environments.

PROCEDURE TRAINER - Training hardware designed for basic training,
familiarization or transition type procedure training for normal,
alternate and emergency operation of operational hardware. Trainer
systems respond with a lesser degree of fidelity of performance
than is required for simulators. May be used for various combinations
of part task, full task, sub-team, team or multi-team training.

PROCEDURE TRAINER - ADJUNCT DISPLAYS AND LOGIC - Training hardware
designed for basic training, familiarization or transition type
procedure training for normal, alternate and emergency operation
of operational hardware. Trainer systems respond appropriately
to trainee inputs but-to a lesser degree of fidelity of performance
than is required for simulators. May be used for various combinations
of part task, full task, sub-team, team or multi-team training.
Adjunct displays and logics may include scoring attachments,
adaptive control, automatic demonstrations, enhanced displays,
automated briefing and debriefing capability, automatic coaching,
remedial exercise prescriptions or follow-on assignments.

SIMULATOR - Training hardware that is designed specifically for training
purposes to simulate operational equipment/systems or portions
thereof, and which simulates the operational environment in a
training situation. When operated, it becomes a dynamic model of
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TABLE 16. MEDIA POOL (continued)

the appearance and performance of selected aspects of the opera-
tional equipment/system. May be designed for part task, full task,
sub-team, team, multi-team training or combinations thereof.

SIMULATOR - ADJUNCT DISPLAYS AND LOGIC - Training hardware that is
designed specifically for training purposes to simulate operational
equipment/systems or portions thereof, and which simulates the
operational environment in a training vituation. When operated,
it becomes a dynamic model of the appearance and performance of
selected aspects of the operational equipment/system. May be
designed for part task, full task, sub-team, team, multi-team
training or combinations thereof. Adjunct displays and logics
may include scoring attachments, adaptive control, automatic
demonstrations, enhanced displays, automated briefing and debriefing
capability, automatic coaching, remedial exercise prescriptions
or follow~on assignments.

SPECIAL AND NON-STANDARD ITEMS

AUTOMATIC RATERS - INFORMAL TRAINING - A class of electromechanical
response rating devices used primarily for informal refresher
type training. Typically, a gaming approach is used to offer
multiple choice type questions to the trainee. Immediate feedback
upon answer choice selection is given in the form of right, wrong,
or item score as well as cumulative score.

CARREL - DRY - A small enclosure or alcove incorporating a desk, used
for individual studies, without audio-visual or laboratory equipment.

CLASSROOM - TRADITIONAL - A classroom designed and equipped for an
instructor to lecture, lead group discussions, conduct paper and
pencil tests and use instructor controlled audio-visual aids.

DO-IT-YOURSELF KITS - A type of instructional kit containing instructions
and materials for fabricating a usable product. Such a kit offers
practical "hands-on" training following theoretical training.

GAME - MANUAL NON-SIMULATION - Any contest between teams of individual
players, governed by rules, where the contest is not a dynamic model
of some real system, and is played without the aid of a computer.

SPECIMEN SETS ~ An instructional kit containing samples of similar items,
liquids or materials that may be tested or evaluated for identifi-
cation, quality or type.
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APPENDIX B
COST MODEL: DISCUSSION, ASSUMPTIONS AND LIMITATIONS

An economic analysis is a critical step in the design of training
systems. A rational choice of an instructional delivery system cannot
be based upon training effectiveness without regard to cost and vice
versa. In order to facilitate the economic analysis of instructional
systems, a cost model has been constructed. The model is simply a
computational algorithm for determining both the cost of the components
and the total instructional delivery system.

An economic analysis requires that alternatives be identified and
associated resources specified. These determinations must be made prior
to the use of the cost model and constitute the input data for the
model. The TECEP approach outlined above provides a systematic procedure
for the identification of feasible training systems and associated
resource requirements. After alternatives have been identified and
their resource requirements specified they must be "costed" and time
nhased. The most common method of costing is to place dollar values on
the resources These values can be time phased, discounted and summed
to represent che present cost of each alternative.

The assumptions and objectives underlying the comparative costing
of proposed media sets determines which resources are relevant and how
these resources are valued. The interpretation of the output of the
cost mcael is dependent upon these assumptions and objectives. For
certain objectives the outputs have only relative meaning while for
otiier applications the outputs could have absolute meaning.

When the objective of the analysis is to select the most efficient
alternative from among a specified set, all of which are capabie of
meeting the training ouyectives, then the resources common to all alterna-
tives can be factored out and ignored in the analysis. When the objective
is to determine the total absolute long-run cost of training, then all
resources used for training must be included and evaluated at their
opportunity cost. When the objective is fo determine the budrst require-
ments to implement and operate a system, then the cost of rasources
which must be acquired plus the current costs of operzation are the
relevant costs.

In the use of the following cost model, the objectives of the
analysis must be clearly sper.fied and resources identified and priced
accordingly. A meaningful economic analysis requires that alternatives
be available, one of which may be the status quo. By making explicit
all of the alternatives and their resource requirements, the analysis
can often be areatly simplified. Resources which are common to all
alternatives and difficult to evaluate can be factored out of the
analysis.

75

&3




TAEG Report No. 16

Resources which are factored out are, nevertheless, a part of the
total long-run cost of training. If the decision to undertake training
is contingent upon the benefits to be acquired versus total training
costs, then these resource .ust be evaluated and the total cost weighed
against the benefits accruing from the training.

Most military tasks have become so sophisticated that the need for
training is axiomatic. Often the pertinent question is how best to do
the training and not whether or not to do the training. !hen the
decision is already made to undertake the training to achieve a particular
proficiency Tevel then the henefits of any particular alternative over
another can be measured with respect to the next most efficient alter-
native. Relative or incremental costing of alternatives provides
sufficient information for selection of the more efficient alternatives.

It is anticipated that many users of the TECEP approach and the
cost model will be administrators at the operational level. These
individuals most often encounter problems of how best to provide a given
level and quantity of training. They seldom have an opportunity to
control these variables. Administrators at this level are most often
faced with cost minimization problems and are primarily interested in
planning their training system to most efficiently accomplish their
training goals. They often have little need to determine the value or
worth of training and, hence, have 1ittle need to compute a benefit-cost
ratio. ‘

While the emphasis of the TECEP approach is on cost minimization
(fixed output 1avels) there will be requirements for analysis in which
benefits fluctuate in response to training approaches. The evaluation
of differential benefits accruing from different training approaches is
a complex problem and one which has been beyond the objectives of this
model. While the cost model can be used to evaluate the resources
required for various training approaches, it does not, nor was it intended
to, provide a method of assessing diffcrential benefits or effects of
alternative training approaches.

The basic output of the cost moc2! is the present value (cost) of
each alternative. Additional arithmetical computations are presented.
The latter include the total and average annual cost per student position,
the average cost per graduate and a distribution of the incidence of
costs over the life of the alternative being evaluated.

For most applications of the model, the analysts will be required
to access multiple data sources. Past records of operational units
provide one valuable data source. Personnel data published by NAVPERS,
and other similar types of data can be used for estimates of personnel
costs. While the model requires rather detailed breakdown of certain
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data, the model can be used to advantage even when many of these data
are not highly reliable. However, data reliability must be recognized
in the interpretation of results.

There are numerous limitations in the use of the model. First, and
perhaps most significant, the model is not capable of identifying or
selecting (from among the feasible set) the most efficient media. The
model dcas not utilize any optim’zation criteria for ascertaining
effectiveness or efficiency. Its use is limited to a cost determination
of proposed alternatives (media sets) and only through an iterative use
of the model could one hope to move toward more efficient solutions.
Furthermore, the model is not designed to predict or forecast the total
cost of a system for which a planner must budget resources. Its primary
purpose is to aid in selecting the most efficient instructional medium.

Second, the model is constructed upon the assumption that for any
specified planning period there will be some resources which must be
used as they exist and others which can be varied to accommodate various
training numbers and levels. However, there is both an absolute limit
and an efficient 1imit to the amount of variable resources which can be
expanded against a fixed set of resources and one must be cognizant of
these limitations in the yse of the model.

A basic computational unit for which many ?f the variable costs are
entered in the model is the "student position." O The number of student
positions required, and hence the variable resources, are computed as a
function of the training requirements. The training requirements are

exogenously determined and reflect both numbers trained and course
characteristics.

Changes in educational technology which have the effect of reducing
the time required in the media may result in the need for fewer student
positions and Tower numbers of students in training to fulfill training
requirements. These cost savings would be reflected in the medel. The
finpact of introducing educational technology which has no effect on the
resource requirements or time spent in training cannot be evaluated with
this cost model. The model is not designed to evaluate the effects of
introducing technology in which the impact occurs entirely on the benefit
side.

10 A student position may be a carrel and related instructional material,
a classroom position and related equipment, a flight simulator, or it
might be uniquely defined in terms of the system being analyzed.
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Third, the model assumes all variable cost functions are linear--an
assumption that may not be tenable for specific training situations.

Fourth, the model does not provide any means for evaluation of
secondary, or spillover, effects of alternative training approaches.]]
These effects are implicitly assumed to be constant (or equal) for
alternatives considered. If such effects do in fact exist, they must be
evaluated outside the model. A general model cannot be defined in
sufficient detail to cover all possible contingencies. These contingencies
may require the user to exercise judgment in his interpretation of input
variables. The important consideration is that all relevant costs be
included and that data are entered in the input variables in a manner
which avoids double counting.

The user may often find it convenient to redefine certain variables
in order to reduce the complexity of the input data for specific applica-
tions. Such changes can be made by identifying the relevant functional
relationships in the FORTRAN program and making changes in these relation-
ships where necessary.

If the analyst is willing to make certain assumptions about the
structure of the cost data at various points throughout the model, then
a number of the input variables are not relevant and can be entered as
zero. For example, if the instructional material is developed prior to
implementation and no further development is undertaken during the
planning period then the variable concerning the dollars required for
instructional material development is zero for all years in the planning
period. Similarly, if it can be assumed that the instructional material
has no remaining value at the end of the planning period, then the
variable concerning the remaining value of instructional materials is
equal to zero. A willingness to eliminate many of these factors by
assumption would enable the analysts to reduce the complexity of the
input data.

An effort was made in constructing the model to gain as much flexi-
bility as possible, yet not at the expense of eliminating the model
usefulness for analysis of less complex problems.

1 Secondary effects are those effects which occur outside the influence
of the decision-making unit. Therefore, the decision maker does not
normally consider the impact of secondary effects when making his
decision. However, from a societal viewpoint these effects may be
extremely important. An erample of a secondary effect, and one not
normally considered in evaluating military training, is the worth of
the training to the individual in preparing him for a civilian
occupation.
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The input variables are classified into seven classes as follows:
(1) facilities, (2) equipment, (3) instructional material development,
(4) personnel, (5) students, (6) supplies, and (7) miscellaneous. A
definition of each variable follows:

1. Facilities

FACOST

LOFFA
CPSQFT(I)

SQFTIN
SQFTST
SQFTAM

2 Equipment
EQCISP

LOFEQ1

CAQSP(I)

LOFEQ(T)

Total costs of facilities acquisition
and refurbishing which are necessary
for implementation.

Expected years of 1ife of FACOST assets.

The annual cost of oparation and maintenance

of facilities per square foot (includes
operation, maintenance, janitorial service,
utilities, etc.). Include the annual

opportunity costs of facilities where applicable.

Total square feet required for each instructor.
Total square feet required per student position.

Total square feet required for administrative
overhead.

The cost of equipment necessary for implementa-
tion (that which is not dependent on the number
of student positions). Do not include equipment
which is uniquely associated with student
positions (i.e., costs included in variable
EQIMPC).

The expected years of life of equipment included
in EQCISP.

Total cost of equipment to be acquired in each
year of planning period following implementation.
Include cost of equipment which represents
expansion or addition to the program plus
replacement costs for that equipment included

in EQCISP.

The expected years of life of equipment which
has been included in CAQSP(I).
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OMFEQ(I)

EQIMPC

LOFEQ

COPMT(I)

TSPOSD

Instructional Material Development
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Total annual operation and maintenance cost of
fixed equipment; i.e., the operation and mainte-
nance cost of equipment not uniquely related to
student positions. O0&M costs of equipment
included in variable EQCISP and CAQSP(I).

The cost of equipment (per student position)
which must be acquired for implementation. Do
not include equipment which is not uniquely
related to student positions (i.e., do not
include equipment costs included in variable
EQCISP).

The expected years of 1ife of student position
equipment; i.e., equipment included in EQIMPC.

Annual operation, maintenance, and replacement
costs of equipment associated with each student
position in each year of the planning period;
i.e., the 0&M costs of equipment included in
variable EQIMPC and the replacement costs of
any student position related equipment.

The percentage of planned operating time the
student position equipment is nonfunctional
because of unplanned contingencies; i.e.,
equipment failure, weather, etc. (percentage of
down time equals one minus the percentage
availability).

UIMD

UIMDYR(I)

The percentage of time spent in the training
medium (for the nonrecycled student) for which
unique hours of instructional material must be
developed.

The number of unique hours of new instructional
material to be developed in each year of the
planning period. (The model assumes tha: any
materiel developed and reflected in this variable
is unique to the course and will be fully
depreciated at the end of the planning period.)
This variable does not include any updating of
original course material.




5.

UPDATE

EVIM

CIMD

Personnel

INTSPO
SALINR

Supplies
SUPPLY

Students
GRAD(I)

STUDSL

STCSTI

STCST2

Miscellaneous

N
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Update factor for instructional material.
Percentage of the original development of
instructional material expended each year to
maintain the courseware.

The percentage of the original development cost
of the instructional material which remains at
the end of the planning period.

Average cost of developing the master copy for
one hour of instruction (i.e., the per unit
instructional material development costs).

Instructor-to-student position ratio.

Average annual salary and benefits
for one instructor.

Average cost of expendable supplies per student
while in the training medium.

The number of students who must be trained for
each year of the planning period; i.e., the
number who must complete the program and graduate.

Average annual salary and benefits for one
student.

Average student travel costs to and from school.
Do not include any travel done as part of the
course.

Average student travel costs which are incurred
as part of the course. Do not include any
costs to and from school.

The number of years in the plaining period.
(In setting the planning period, guidance can
be found ia SECNAVINST 7000.14A, pages 7 & 8.)
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ARATE

DRATE

WSCHOP

TLENGH

TLEGTH

RCRATE

ARCYTM

ESP

4
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The attrition rate. The percentage of
students who enroll in the program but never
complete the training.

The discount rate (10 percent according to
DoD Instruction 7041.3?.

The time in weeks the student position is
available per year.

The average time in weeks spent in the training
medium for the nonrecycled student.

The average hours per week the student spends
in the medium.

Recycle rate equals the percentage of students
enrolling in the training who will repeat some
part of the program.

Average recycle time in weeks equals the
average amount of time a student spends in
repeating any and all parts of the course.

The percentage of student positions above the
computed number which are to be acquired to
provide for fluctuations in student inputs
through the system.

The following variables are computed by the model from the above

input data:

1. Facilities

TSQFT

FCOST(I)

2. Equipment
NSPR(I)

Total square feet of facilities required:
TSQFT=(SQFTST) (PSP )+({INTSPO)(PSP) (SQFTIN)+SQFTAM.

Total cost of facilities for each year of
the planning period:

FCOST(I)=(TSQFT)(CPSQFT(I)).

Number of student positions required for the
system:
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MNSP

PSP

EAQCI

TAEQC(I)

RVEQ

RVEQe
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NSPR(1)=( (SMWRRC(I)+STUDMW(I))/(WSCHOP)/(1-TSOPSD).
Mean number of student pesitions for planning
period:

N
MNSP=  NSPR(I)/N.
i=1

Planned number of student positions:
PSP=MNSP+(ESP)(MNSP).

Equipment acquisition costs necessary for
implementation:

£AQCI=(EQIMPL) (PSP )+(EQCISP).

Total annual operation, maintenance and equipment
acquisition costs for each year of the planning
period:
TAEQC(I)=(CAQSP(I)+(COPMT(I))(PSP)+OMFEQ(I).

Annual depreciation of student position equip-
ment:

Eg = (EQIMPC) (PSP)/LOFEQ.

Internal computed variable indicating the years
of 1ife remaining in equipment at end of plan-
ning period.

Remaining value of student position equipment
at end of planning period:

RVEQ=(R) (E3).

Remaining value of equipment purchased in each
year of planning period (- for all
(LOFEQ(Ig -N)Z0):

N
RVEQZ=£§%(LOFEQ(I)-N) * (CAQSP(I1)/LOFEQ(I)).

£
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Remaining value of equipment purchased for
implementation (-for all (LOFEQ1-N)Z 0):

RVEQ3 = (LOFEQ1-N) * EQCISP/LOFEQ1.

Instructional Material

ACIMD

CUIMD(I)

AIMMC(I)

RVIM

Personnel

RINSTR

CINSTR(I)

Students
STUD(1)

Instructional material development costs for
implementation:

ACIMD=(CIMD) (UIMD)(TLEGTH)(TLENGH).

Total cost of developing instructional material
in each year of planning period:

CUIMD(I)=(CIMD) (UIMDYR(I)).

Maintenance costs of instructional material for
each year of planning period:

AIMMC(I)=CUIMD(I)+(ACIMD) (UPDATE).

Remaining value of instructional material at
end of planning reriod:

RVIM=(ACIMD) (EVIM).

Number of instructors required:
RINSTR=(INTSPO)(PSP).

Total costs of salary and benefits for all
instructors for each year of planning period:

CINSTR(I)=(SALINR)(RINSTR).

Student inputs necessary in each year to provide
the required number of graduates:

STUD(I)=GRAD(I)/(1-ARATE).




o

AASIN

STUDMW(T)

SMWRRC(T)

A0B(I)

AAOB

TRAVEL

SSALRY(I)

6.  Supplies
SUPPY(I)
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Average annual student inputs required to provide
the number of graduates specified in each year:

N
AASIN=2'STUD{I)/N.
I=1

Total time required in training for all students
in each year of pianning period to train the
required number of students (to specified
objectives) utilizing the media set under
consideration (exclude recycle time):

STUDMW(I)=(TLENGH) (STUD(I))(1-.5(ARATE)).

Total time required for recycling for all
students in each year of planning period:

SMWRRC(I)=(RCRATE)(STUD(I))(ARCYTHM).

Average number of students on board for each
year:

AOB(I)=(SMWRRC(T)+STUDMW(I))/WSCHOP.
Mean number of students on board for entire
planning period:

N
AAOB= 3, AOB(I)/N.
I=1

Total annual travel costs for all students:

TRAVEL=(AASIN) (STCST1)+(STCST2) (AASIN)
(1-C.5 ARATE).

Total costs of student, salary and benefits for
all students for each year of planning period:

SSALRY (T )=( (SMWRRC(I)+STUDMW(I))/52)(STUDSL).

Total cost of student supplies for each year
in planning period:

SUPPY(I)=(STUD(I))(SUPPLY).
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7. Miscellaneous

UDACST(I) Total nondiscounted costs for each year
in planning period:

UDACST (1)=FCOST(1)+TAEQC(I )+AIMMC(1)
+CINSTR(1)+SUPPY (1)

| +SSALRY (I )+TRAVEL.
|
} Hy Total nondiscounted cost of alternative:’
|
Hy= ZZUDACST (1)+FACOST+EAQCT+ACIMD
‘ I=]
} - RVAS/(1+DRATE)Y,
|
|
|
|

RVAS Remaining value of equipment and instructional
material at end of planning period:

RVAS=RVEQ+RVIM+RVFA

PVALUE Present value (cost) of alternative:

N
PVALUE= 3} ((UCACST(I)(2+DRATE))/\

1+DRATE) HST+EAQCI+ACIMQ]
[RVAS/ 1. 0+DR

j C3 Average discounted costs per student position:
C4=PVALUE/PSP
CINT Initial system acquisition costs for
facilities, equipment, and instructional
material development:
CINT=FACOST+EQACI+ACIMD.

ANCSP Average annual nondiscounted costs
per student position.

ANCSP=H4/(N)(PSP)

| ADCSP Average annual discounted costs per
| student position:

ADCSP=PVALUE/ (N) (PSP)
‘ 86
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ACSP Initial system acquisition costs for
facilities, equipment, and instructional
material development per student position:

ACSP=CINT/PSP.

UAC Uniform annual costs:

N
UAC=PVALUE/ 3 E2+DRATE)/(2(1+DRATE)I)] .
i=1
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APPENDIX C
FORTRAN PROGRAM OF COST MODEL

The purpose of this appendix is to supply the necessary information
for the use of the FORTRAN IV Cost Model program. This information
includes a FORTRAN IV Program Listing, a sample data set and a sample
run. The data collection sheets which define the program's input variables
are presented as attachment 1 following this appendix.

The data are entered into the computer using an "F" format. A1l
fields are eight columns wide. This format allows the data to be easily
keypunched directly from the data collection sheets. A sample set of
data cards is shown in the data deck 1isting féllowing the program
listing. Table 17 defines the fields on the first group of data cards.
Each numeric field must contain a decimal point or else it will be
interpreted as having two digits to the right of the decimal point.

Several output options are available to the user of the cost model
program. The user may select all of the printoutsshown in figures 7, 9,
and 10, or he may choose any combination thereof. A "1" punched in the
appropriate column of card one selects the desired printout. If the
user desires these tables, he must supply the appropriate cards to
define the variable portions of the tables. Figure 7 requires five
cards per delivery system media to define the righthand side of the
table. The user must provide a card to define the top row of figure 10
as well as the cards necessary to define the righthand column of the
table. Each table can contain up to 15 rows. The data deck listing
shows the cards used to generate the tables in this document.

Figure 7 always displays the same eight output variables. Note
that the rows of numbers for this table are printed in the same sequence
as they are calculated. Therefore, the row identification label cards
must be in the same order. Figure 10 allows the user to select one of
20 output variables and display the value of this variable for up to
eight categories of training, such as procedure following or decision
making computed on up to 120 previous runs. A particular run's position
in the table is determined by the numbers on the Run ID card. For
example, the "2" and "6" on the Run ID card for Example 2 specifies that
this run is to occupy row 2, column 6 of the table. The variable %o be
displayed in figure 10 is selected by punching the appropriate number on
a title card. The output variables are considered to be numbered from
1 to 20 as they appear on the printout shown in figure 9. For example,
Average Annual Student Input is variable number 1, while Nondiscounted
Cost of Alternative is variable number 4. Table 18 defines the card
columns of the cards used to generate figure 10. These cards are the
last group of cards shown in the data deck 1isting. The subroutine that
prints figure 10 will continue to read title and variable selection
cards until an end of file is encountered.
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17.  CARD AND COLUMN DEFINITIONS (CARDS 1-6)
FOR COST MODEL INPUT

Card 1
Column
Column
Column

Card 2
Columns
Columns
Columns

Card 3
Columns

Card 4
Columns

‘Card 5
Columns

N
]
nonHn

1
2
1

- Print all input and output vaviables
- Print table shown in figure 7
- Print table shown in figure 10

Up to 72 alphanumeric characters
Media number
Learning category number

Up to 80 alphanumeric characters

FACOST
LOFFA

SQFTIN
SQFTST

SQFTAM
EQCISP
LOFEQ1
EQIMPC
LOFEQ

TSPOSD

UIMD

UPDATE
EVIM

CIMD

INTSPO
SALINR
SUPPLY
STUDSL
STCST1
STCST2
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TABLE 17. CARD AND COLUMN DEFINITIONS (CARDS 6-10)
FOR COST MODEL INPUT (continued)
Card 6
Columns 1-8 - N
I 9-16 - ARATE
d 17-24 - DRATE
" 25-32 - WSCHOP
" 33-40 - TLENGH
" 4]1-48 - TLEGTH
" 49-56 - RCRATE
" 57-64 - ARCYTM
W §5-72 - ESP
W 73-80 -
Card 7*
Columns 1-8 - CPSQFT(1) VYear 1
L 9-16 - CPSQFT(2) Year 2
" 73-80 - CPSQFT(10) Year 10
Card 8*
Columns 1-8 =~ CAQSP(1) Year 1
" 9-16 - CAQSP(2) Year 2
" 73-80 - CAQSP(10)  Year 10
Card 9*
Columns 1-8 =~ LOFEQ(1) Year 1
" 9-16 - LOFEQ(2) Year 2
" 73-80 - LOFEQ(10) Year 10
Card 10*
Columns 1-8 - COPMTé]% Year 1
l 9-16 - COPHT(2)  Year 2
" 73-80 - COPMT(10) Year 10

* A separate card 1S required for each ten values or fraction thereof.
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TABLE 17. CARD AND COLUMN DEFINITIONS (CARDS 11-13)
FOR COST MODEL INPUT (continued)

Card 11*

Columns 1-8 - OMFEQ(1 Year 1
" 9-16 - OMFEQ(2 Year 2
" 73-80 - OMFEQ(10) Year 10

Card 12*

Columns 1-8 - GRAD(1) Year 1
" 9-16 - GRAD(2) Year 2
" 73-80 - GRAD(10)  Year 10

Card 13*

Columns 1-8 - UIMDYR(1 Year 1
" 9-16 - UIMDYR(2 Year 2
" 73-80 - UIMDYR(10) Year 10

* A separate card is required for each ten values or fraction thereof.
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TABLE 18. CARDS FOR GENERATING FIGURE 10

Card 1 - Column headings

Columns 1-8
" 9-16
" 17-24
" 25-32
" 33-40
" 41-48
" 49-56
] 57-64 - " ] ] ]

73-74 - Number of row label cards

Heading for table column
1] ] n 1]

LOoO~NOYOT W) —

Card 2 - Row labels*

Columns 1-16 - Label for row 1
] 17-32 - ] ] "9
(1] 33_48 - n (1] 1" 3
] 49-64 - ] ] "o
] 65-80 - ] i LI

Card 3 - Title and variable selection card

Columns 1-76 - Title of table
" 77-78 - Variable selection number (1-20)
79-80 - The number of rows to be printed

* A label card is necessary for every five rows or fraction thereof.
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A FORTRAN IV (VER S543) SAURCE [ ISTING! 04/10/75 PAGE 0001

et et pout et et P et
NOVESEWN =0 DD NS WN

=
0 o
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NS W~ D

w N
Lo S o BN )

wuwwww
W W N

w
o
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[aXe¥sialeXeXa)
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c
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200

PROGRAM DTEOO] .
HEA KON K M K NI o A S o e o gk

* PRDARLM = TECFPT VERSION 1 *
* PROGRAMMER = RILL PARRISH *
. DATE = 12/2/74 *
* x
**#*t*:*****w***&*ﬁ*ﬁk***********t**********t***t*****************
CEAL MSPR,LOFES 060000750
FIMENSION STUC“W(B‘):S“WQNC(30):NS°R(30):CUIND(36) 00000800

PIMENSION ALPHALT27),0LPHA?(20),KEY(3)

INTEGER R

CUMMON/ INVAR/GRAR (G, CPSQFT(30),CAPLT(30),CAQSPT30),UINDYR{30),NN
1FEO{30))RLOFFu3r)

PEAL MDCGRD,“nSP) I TSPD

CQueDN STUD(30),FC"ST(30), TAFQr (20), ATMNC(30),CINSTR(3C),SUPPY(30)
1,5SALRY(30),"DACETE3~), T(30),NIMI30),408(30) 00001500
COMMDMN JTVAR/ X{15,8,20)

cOMpM3N /0VARY BARIN , RANB,PVALUE,H4,C),NDCGRD, C2,EAQCT, FACOST,
12CTID) CINT,RVECHRY TM)RINSTR ) UNSP, TSQF T, ANCSP, ADCEP; ACSP, UAC

COVMIN /TABLF/ TRATALLS,R)

PETERMINE DECIRED oRINTOMT

REAL(5,)140ENRa098) (KEY(I)s1=1,3)
pU L Ie1,15
ro 1l Je),8
ro 1 ¥=%,20
X(12Jd5%1=0,
NINTIRET)
00001690
READ II'PUT DATA 00001700

00001710
PEAD(5,13,ENN®99Q) (ALPHALL])s1=1,18),MEDILC
READ(5,12) (ALPHA2!])s131s00) _ . 00002200
REAN(5,5) FACUST,RIOFFA,CUFTIN,SQFTST,SQFTAMSEQCTSP,RLOFQL,EQIMPL,
1LOFEQ, TSPOSD
READ(5,5) UIMU,UPD’ TF,EVIN,CIMD, INTSPO,SALINR, SUPPLY,STUOSL,STEST]
1,STCST2
READ(545) RN,ARATE,DRATE»WSCHOP, TLENGH, TLEGTH)RCRATES ARCYTM,ESP
MzD!,
PEAC(5,5) (CPSQET(1),1m1aNv)
OEAD(5,5) (CAQSPIIYV,1m),N)
BEAD(S5,5) {RLUFEA({]1),Ix1sH)
PEAD(S,5) (COPHTUIVs1s1,N)
READ(325) (QUFFQII),TE1,N)
REAN(5,5) (GRAR(T),I=l,N)
READI5,5) (UIMAYR(T),Ia1,M)
00002850
PRNGRAM INITIALIZATION
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A PORTRAN IV (VER $43) SNURCE CISTINGS NTF001 PROGRAM

51
52
33
54
55
36
57
58
59
60
61
62
63
64
65
1)
67
1
69
70
71
72
73
74
15
76
17
78
79
80
a1
82
83
84
85
86
87
88
89
90
9l
92
93
94
95
96
7
98
99
100

¢

(e Ne Xgl

ED D

310

34n

4<n

rD 2 I=z1,N
nUn(l) =1
AASIN 20,0
uNep 20,0
AANE =0,0
BYALUE 20,0
62 =0,90
MDECGRD =0,9
NRAT=Q,

MOREL EQUATINNS

ACTHDCIMDRUTMN*TLAGTHRTLENGH

po 200 I=i,N

STUN(]) 5 GRAD(I)/11.U=ARATE)

AASIN =AASIN + Svun(l)

AASIN sAASIN/I A
TRAVEL =ASSIN®STCSTL +AASINRSTECST2%(1,0~0,5%ARATE)
n0 210 1=1,N

STUDMW(]) sTLEMGH % STUD(I) #(1,0-0,5%ARATE)
SMWRRC (1) =RERATE = STUD(I) * ARCYTM )
MSPR{T)=( (SMWRRCTII+STUOMW 1)) /WSCHOP) /7 (1,0-T$POSDS
ADR(I) = (SMNRRCUIY+STUDMw(]))/WSCHOP

AANE = AADB + AUR(I)

MNSPx MNSP + MSPR(T)

MHSP = MNSO/M

AANR = AADB/M

PSP =MNSP +ESPWHMSH

TSOFT =PSPH(CQFTRT + [NTSFO* SQOFTIN)+ SQFTAM
EANCT =EQIMPE % PS> 4 EQCISP

DO 340 1=1,N

FCNST(1)= TSAFT % APSQFTI(])

TAEQC(1)= PSP * e(0oMT(1)+ CAASP(I)+ OMFEQ{I)
cUTHD (1) =CIpPn * UIvDYR(T)

F4 = UPDATE % ACIMA

ATUMC L) =CUIMULL) + B4

RIVSTR = [NTSPY wpep

CINSTR(]) =RINSTR & SALINK

SUPPY (1) =STURID)s SLPPLY i

SSALRY(1) =({(S“WRRE(I)+ STUDMJTI))/52,0)% STUDSL

04/10/75 PAGE 0002
00002950

00003350

00003650
00003750

00004700
10004759
00004760
£0004800

00004950

NPACST(I) =FEUSTHE) & TAFQC(I) + AIMMC(I) + CINSTRUI) & SUPPY(l) +

LSSALRY (1) + TRAVEL

BYALUE=PVALUE #(TUNAPST(T1)*(2,04DRATE))/(2,0%(),A+
r2 =62 + GRAN(Y)

MDEGRA = NDCOGRR +yu~ACST(I)

F3=(EQIMPC *= PRPi/1QEE?

T=1

U= LOFEQ

I=1+1

100

DRATE)**]))
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A FORTRAM Iv (VER S43) SNURCE /'ISTINAY DTFONY PRUGRAM 04/10/75 PAGE 0003
101 PaMTeN
102 IF YRsGE,0) GU T 401
103 MT=lnM?
104 ¢0 TO 400
105 401 RVFQ = R%* E3
106 RVEQ2%0,
107 p0 30 I=1,N
108 ILAFEQ=RLEFEOIT)
109 IFCILTFEQILE,NY 60 TR 30
110 AMBPxCAQSP(I§/RLAFRQIL)
111 RVEQ2=RVEQ2+ (ILNAFrQ~N) * ANDP
112 30 COMTINUE
113 RVFA=Q,
114 LOFFA=RLOFFA
115 IF(LOFFA,LE,N) 6N T0 33
116 PFVA=(LOFFA«N) % {FALQST/LNFFA)
117 35 RVFQ3x(,
118 LOFEQL=RLOFQ)
119 IF(LOFEQL,LEN) 60 Tn 36
120 ANDPL=EQCISP/LOFFQ
121 RVFQ3=(LOFEQL=N)®A\DP]
122 34 RVFQsRVEQ+ RVEO2+ 2VFQ3
123 RVIM = ACIMD * EVIM
124 RVAS = RVEQ+ RVIM+2VFA
125 PVALUE = PVALUE w(QVAS/(1.0+DRATE)*%N) +FACOST +E£ANCI +ACIMD
126 Cl = PVALUE/fR2
127 H4 = NDCGRD=(RVAS/11,04DRATE)#¥N)+ FACOST +EAQCI +ACIMD
128 NDCGRD =H4/G2
129 €3= PVALUE/PSP
130 ANCSP=H4/(pSpaN)
131 ADCSPSPVALUE/ (PSR\)
132 CINT = FACOSY ¢ EAAC! + ACIMD
133 ACSP = CINT/PS®
134 PO 40 I=1,N
138 40 DRATsDRAT# ((2.060QATE)/(2.0*((1.0+DRATE)**I)))
136 UACs PVALUE/DRAT
137 N0 750 J=1,N
138 750 Y(J)= TRAVEL
135 TF(KEY(1) NE,1) 6O 1P 752
140 ¢ PRINT INPUT DATA
141 WRITE(6,80)
{42 WRITE(6,10) (ALPHAI(1),1=1,20) 00010900
123 WRITE(6,10) (ALPWA({1),131,20) 00011000
144 C
145 € PRINT INPUT ARRAYS
146 ¢ 00009750
147 IF (NoLE,9) Mud
148 IF (NeGT,9) Mu9
149 L=t
150 CALL DTEOAL(L)¥,My+)

101
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A FORTRANM 1V ‘ ER §43) SOURCE [ISTINGS NDTEO0O)] PROGRAM 04/10/1715 PAGE 0004
151 1F (NJLE,9) 60 TO s1a
152 TF(N,LE.18) uaN
153 TF(M,6T,18) Ms1§
154 1.*10 .
155 CALL DTEOAL(LUsMaNyst)
156 IF(NJLE,18) GU TN 51
157 MaA
158 L=19
159 CALL DTEOQAL(LsMaNUY)
160 510 WRITE(6,90) N
161 WRITE(6s113) FACNSY
162 WRITE(6,117) RLAFRA
163 WRITE(6,101) SAFTIV
164 WRITE(6,102) SHFTST
165 WRITE(&,118) SOFTAv
166 WRITE(6,112) EOCISP
167 WRITE(6,116) RLOFQ
168 VRITE({6,111) EOIvPe
169 WRITE(6,107) LOFEQ
170 WRITE(6,94) TSPUCD
17 WRITE(6,114) UiMp
172 WRITE(6,103) UPDATE
173 YRITE(6,108) EVIM
174 WRITE(6,104) CIMAM
175 WRITE(6,100) INTSP"™
176 WRITE(6,105) SALIN®
177 WRITE(6,106) SlPALY
178 VRITE(6,109) STURSI PY
179 WRITE(6,97) STESTL
180 WRTTE(6,98) STCST2
181 WRITE(6,91) ARATE
182 VRITE(6,110) URATE
183 WRITE(6,93) wSLHNP
18¢ WRITE(6,92) TLFNGH
185 WRITE(6,115) TLEGTH noo13150
186 WRITE(6,95) R(RATE
187 YRITE(6,96) ARCYTM
188 YRITE (6,99) ESP
186 ¢
150 ¢ PRIMT QUTPUT ARRAY®
191 ¢
192 500 IF (NyLT,10) Mep
193 1F {(NJ+GE,10) hx9
194 | =1
195 Kz4
196 VRITE(Ky1ll)
157 WRITE(K,10) (ALPWAY(1),1%1s20) nO0L5600
198 WRITE(K,10) (ALPRADP(1)5131,20) 00015700
199 CALL DTEOBL(LsM)
200 1F (NJLE.9) 60 Tr 953 )

102




A FORTRAM

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
229
221
222
223
224
225
225
2217
223
229
230
231
232
233
234
235
236
227
237
?39
240
2641
242
243
244
245
246
2617
24R
249
25n

751

g9

acn

in
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IV (VER 543) SAuRCE L ISTINGt NTFONL PROGRAM

TE(",LE,18) “=n
1F{i,GT,18) n=16

L=1% )

CALL DIEORL(Ls*)
IF(".LE.18) Gu TA 751
1=19

ik 18]

AALL DTEOBLI(LsM)
PRIHNT DUTPUT SUMMASY

1F(",GT,18) WKITF({¥,11)
MRYTE(K,T11) A&SIN
YRITE(K,T729) ALLA
“RITE(K)T12) PVA[UE
WRITZ(K,T13) H4
WRITE(K,T714) C}
UPITZ(KyT15) WACLR™
“RITE (K, T1E) 3.
VRITE(K,717) ctel
MRITE(K,718) FACRSTY
VRITEIK,T19) ACIMD
“wRITE(K,T720) CINT
WRITE(K,T721) RVEA
WRITE(K,T722) nV]v
VRITE(K,»723) kINSY=
WRYTE(K,T724) BNSP
WRITE(K)T25) TRQFT
WVRITE(K,726) AMCSRP
WRITE(K,727) ANCE?P
VRITE(K,728) ALSH
VRITE(6,731) VAC
TFIREY(2),NE, 1) 60 TR 75?2
MRIRZMEUN+]

TOATA(NRUN, 1)=PVALYE
TDATA(NRUN, ) =)
TDATA(NRUN, 3)=LiAe
TDATA(NRUMN, 4)=¢ [NT
TOATA(MRUN, 51 =R NS TR
TOATA(MRUL,6Y2CISTRIL)
THATA( IRUN, T)8MNeP
TOATA(NRUN, 8)=TLIUTH
TRIKEY(3).EQ, L) CALL DTENLI(MED,LC)
nn T 200

IF(KEY(2)+EQ,4) CALL DTENCL(NRUN)
TF(KEY(3),EQ, L) fALL DTEGCEL
60 73 3

STNP

FOPYAT(10F8.,?)

FOPVAT(LH ,2~4a4)
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00016700
00016800
00016900
00017000

00017200

00017600
00017700
00017800

00018100
00018300

00018500

00018900
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A FURTRAM TV (VSR S43) SPURCE rIRTINAYT DTEOOL PROGRAMN 04/10/15 PAGE 0006
251 11 BC2FAT (1H1)
252 19 FOD'AT(20A4) 00019050
253 12 FO2SAT(18A4,214)
254 14 EQRMAT(3]1)
255 §A FORPMAT (1H1,60X) 1INPUT DATAY)
256 9A FORMAT(1X, 'NOs OF YEARS IN PLANNING PERICD!,9X,170)
257 91 FORMAT(! ATTRITIAN RATE!,26X,F10.2)
258 93 FOPMAT() LENATH AF TRAININE IN WKS,1,14XsF10,2) 00019500
%9 93 FORIAT(! WEEWS SCH GL DPEKATES/YR!,16X,F10,1)
260 964 FORMAT(!' TIME STUDENT PDS ARF COWN'S15XsF10,2) 00019700
261 9% EQPMAT(! RECYCLE RZTF 1,27XsF19,2) 00019800
262 9% FORMAT(! AVE, RECYCLE TIME IN WKS!316XsF10.2) 00019900
2063 97 FOPIAT(' AVE, STUDENT TRAVEL COST TO/FROM SCHI 64X, F10.2)
264 9% EOQNAT(! AVE. STUD*NT TRAVFL AS A PART OF COURSE 13F10.2)
265 99 FOPMAT{! EXCFSS ™D, OF STUREMT POSITIONS!',9X»F10.2)
266 10N FOSPAT(! INSTR,/ST' DENT PUS, .RATIG!s15X,F10,3)
267 101 FOPMAT(! SQ FT/IMSTR, POS,',23XsF10.1)
268 172 FOPMAT{! SQ FT/STU™ENT PPS,1,22X,F10,1)
269 107 FUOMAT(! UPDATE FAATFR1,2TX,F10,2)
277 104 FUPRAT() HOUPLY €OST UF IMDI,22XsF10,2)
271 1C5 FRRNAT(' SALARY NF GNE [MSTR,1,20X5F1042)
272 104 FOPHAT(! SUPPLIES FOST/STUDENT!,19X,F10,2)
273 107 FDAUAT() LIFF OF STUR POS FQUIP 1,16XsF10,1)
274 1%% FORMAT(! VALUE OF 14 AT FND AF PLAMNING PER,.!',5X;F10.2)
275 109 FOPHAT(! STUBEMT SALARY!26X,F10.2)
276 11m E0RMAT(! DISCOUNT SATE!,?27X,F10.2)
277 111 FReVAT() EQUIFMENT [“PLEMENTATICM COST/STUD PDS 17F10.2)
273 11?2 FURIAT(' EQUIP, IMALFM, CUST IMDEPEND, STUD PQS 13F10,2)
279 113 FO2AT(' FACILITIES ACOUISTINN OR REFURBISH €OST 15F10,2)
289 114 FOPUAT(' PER CENT ~F TRAINING MEOIUM TIME!/' RRQIIIRING UMIQUE WOURG0021700
28] 18 NF 401 11X0F10,7) 00021750
262 115 FOP-AT(! AVE, Wke¢/ K, SPFuT o TRAINING MEDIUM  17F10,1)
283 114 FOPMAT(!' LIFF OF [“PLEMENTATIOM EQUIPMENT 1) BX,F16,2)
286 117 FOPMAT(' EXPFCTEN L1k OF FACICITIES (YEARS)!,5X;F10.2)
285 118 FORVAT(' TOTAL S~ =T RFQUIPER FOR ADMIN OVERHEAD 3F10,2)
286 ¢ SUTFUT FORMATS
287 711 FAPIAT(//,1 AVE. AVNPAL STUDENT INPUTI1SX,F10523
288 71> EQPMAT(! PRERENT C”ST OF ALTFRUATIVE!,9X,F14.2) , 00022800
289 713 FO2L AT () NOMOISCPL TEL CNST NF ALTERNATIVE 11X,P14,2)
290 714 FURNAT(! AVE, TISC UMTED CNST/GRACUATE!S11X,F10,2)
291 71S FUPPAT(! NQMOISCOUW TEL CPST/GRADUATE!N,13XsF10,?) .
292 714 EQPIAT(! AVE, NISCFUNTED GDST/STUDFNT POSITION  15F10.2)
293 717 FOPLAT(! IMITIAL E-UTPMEMT ACQMISTIOK COST ! 1F14,2)
294 713 FORUAT(! INJTIAL FACTLITIES ACAUISTIAN COST 13F10.2)
295 719 FOeRAT(! INMITIAL I REV CUST')21),F10,2)
29h 720 FROMAT(! INITIAL SVSYEM ACQUISTION COST'/! FNR FACILITIES,EQUIP, AN
297 10 1100, B8X,F14,2)
293 721 FORPAT(! REMAINING VALUE GF EQUIPMENT1,12XsF105%2}
299 722 FDYAAT(! REMAI' IMG VALUE LF I%1,19%,F10,2)
300 722 FORMAT(! NC, wF INSTPUCTAKS REQUIRED!,13X,F10,2)
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301 724 FORMAT(! NO, WF STUDENT PUSITIONS!;16XsF10,2!
302 725 FORKAT(' FACILITY CEOUIREHENTS IN SQ FT!,10X,F10,2§
303 724 FORMAT(! AVE, ANNUAL NONRIS, COST/STUD POS!,7XsF10%2)
304 727 FURMAT(! AVE, ANMUAL DISCLUNTED COST/STUD POS  1,F10,2)
305 724 FOPMAT(! ACQUIST{I”N COST/STUD PDS !,14XsF10,2)
306 729 FORMAT(! AVE, ANNUAL NO, UF STUDENTS ON BDARD14X,F10,2)
307 734 FOPMAT(1HO) . )
308 731 FORNAT(! UNIFGPM ANUAL CUST!, I7X,F14,2)
309 ENp
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A BORTRAN IV (VER S43) SOURCE ISTINGI

-
OVE-JO B> LN

-
-

= s puo 30 o g
~S>WVEsSuUN

e 9
D as

VL WWWLWWLBWNNNNNDNDNND DN
B PVSBWUWNTOOBIO R WN»>~O

¢
¢

(e NaXg)

700
701
702
703
704
708
706
707
708
709
115
711
12

TAEG Report No. 16

SURRDUTINE DTEOBI({,M)

NTEOB]L

SUBROYTINE

TH1S SUBROUTINE PRINTS DHTPUT ARRAYS

04/10/75

PAGE 0008

€0021940
00021950
00021960,

COMMON STUD(30),FCAST(30), TAEQC(30),AIMMC(30),CIRSTR(30),SUPPYT30)
1,SSALRY(30),UDACRTT36),T(39),NUM{30),A0B(30)

Ksg

WRITE(K,700)Cs"

WRITE(K,)710)
WRITE{K,701)
WRITE(K,T12)
WRITE(K,702)
WRITE(K,703)
WRITE(K,704)
VRITE(K,70S)
URITE(K,706)
WRITE(K,707)
WRITE(K,7Q8)
WRITE(K,709)
WRITE(K,711)

(MUM(Y), Tal, )
(STUDTI)) 1oLy M)
(ADA(1),1mLoM)
(FCAST(1))1=ly¥)
(TABGE (1), InLsM)
(AIMME (1) s 12LoM)
(CINSTR{I), IsL,M)
{SUPPY (1), 1L, M)

(SsaLeyt), Ial,M)

(T IaL,M)
(UDACET (I ), InL,M)

PRINTER OUTPUT DATA FORMAT CODES

FORMAT(1HO, TR0, 'OUTPIIT SUMMARY YEARSI[2,'=1,12)
FORMAT(1HO, 'STUDENT INPUT!I,27X,9F10,.1)

FORMAT (!
FORMAT (!
FORIMAT( !
FORMAT(!
FORMAT( !
FORMAT (!
RFORMAT(!
FOPMAT(?
FORMAT ()

RETURN
ENR

NONRISCOUNTED
NONDISCAYMTED
NONNISCRUATED
NONDISCRUNTFD
NONDISCAUNTED
NONDISCAUVTFD
NeNDISCAUNTED
NONRISCBU»TED

ANNUAL FAC, COST1,10Xs9F1A,¢)
ANNIIAL FQUIPMENT COST 1,4%,9F10,1)
ANRUAL IM CNST112X,9F10,1}

ANWUAL INSTR, COST 1,7X29F10,1)
ANNUAL SUPPLY COST 1,7X,9r10,1)
ANMUAL STUCENT SALARIES  1;9F16,1)
ANMUAL TRAVEL COST1,8%,9F10%1)
ANNUAL OPERATION COST!'SX,9F10,1)

YEARI,42X:12,8(8Xs12))
FORVAT(1HO)
FO2YAT(! AVE, MO, °F STUPEHTS NN BOARD!,11x,9F10%11
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A FORTRAM 1V (VER S43) SAUSCE TICTINGG OTEOAL SURRDUTINE 04/10/75 PAGE 0009
1 SYALIUTIIE NTEAAL{T, %Ny ))
2 ¢
3¢ SHepFJUTIHE TN PRINT INOPUT ARRAYS
4 € .
5 NEMENSIQH NUML(1R)
& COP 3N/ INVARZGEAR (109, CPSUFT(30),CNPMT(30),CAQSPT3N) 2UIMDYR(20),0M
7 LFEN(30),RLAFEG(39)
8 VzA
9 MRTITE(X210) (WUMI(T) s aLaM)
19 WRITE(KsL11l) (GFAD(1)slalsti)
11 VRITE(Ks12) (CPSOFT(1),1xLaM)
12 MOITE(KSL3) (COPUT(T),1=laM)
13 WRITE(Xs1T) (UMFEQUIYsTalsl')
14 WRITE (K L4) (CAQSP LI, 1alaM)
15 VRITE(K)18) (RLOFEA(Y), 1=LsM)
16 YRITE(K,15) (UIMAYS (1), 1=L,H)
17 WRITE(Ks16)
18 RETURN
19 15 FOP4AT() YEARI,49X,12,8(8/%X,12))
20 11 FOYAT(1QGRANUATES RFQA,/YEAP'529Xs9F10,1)
21 12 FOPMAT(! CNST/SQ FT,.1,29%,9F10,2)
22 13 FOPMAT(! OPFRATIAN AND MAINT, COST/YR,'s11Xs9F10.2§
23 14 FOPHAT(1 A'NNIAL ACAUISTIAN COST/STUD. POS!'s 8Xs9€168,2)
24 15 FORMAT(! UNIAUF WOHRS NF [MO/YR', 1AX,9F10,1)
25 14 FURMAT(1HO)
26 17 EORAT(' OEM COST ~F FIXSQ EOUIPMENTI,13X,9F10:23
27 18 FOONAT(! EXPECTER LUIFE OF CANSO(I) ASSETS!,8X,9F10%1)
2R &N
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A FORTRAN TV {(YER S$643) SNURCE CISTINGI DTEOCL SUIROUTINE 04/10/75 PAGE 0010
JUACOUTINE DYEOCT(eCT)

ARGIMENT 1 « KET = NB, OF RUNS

THIS SUBROUTINE PRINTS A SUMMARY TABLE

VIO

DIMENSION LAREL(Y5,7i
COMNON /TABLE/ TRATALLS,S8)

—— P g P P >
W OVMHVUNF DO NS WUN -~

¢
¢ INITIALIZE SUBROUTINR VARIABLES
¢
ISTART=]
1END=4
tHEAD=]
¢
¢ RUILD LABEL TARLF
¢
1S=1
19 JTHALT=S
20 2 PO 9 lalS,IHALY i
21 o PEAG(5,10,EMND=3) (CAREC(I2J)sd=1sT)
22 1521545
23 ITHALT=IHALT+5
26 60 10 2
25 2 IF(IHEAD,NE,1) OR *0 &
26 VRITE(6,15)
27 WRITE(6,19)
29 WRITE{&,11)
29 WRITE(6,12)
30 WRITE(6,13)
31 VRITE(6,14)
32 VRITE(6,19)
33 THEAD=?
36 t0T0 S i
35 4 TF(KCT,GT42) WRITE(6518)
36 WRITE(6,19)
a7 WRITE(6,16)
35 WRITE(6s1T)
33 WRITE(6,16)
40 VRITE(6,19)
41 THEAD=3
42 s 15=1
42 THALT=S
44 np S0 Klsl,KeT
45 YRITE(6,20)
4k D & 11=1S,IHALT
47 TF(I1/NE,1S+2) 6N 16 7 .
48 wnrrg(e,zl) {LABELTIY)0)0dx1s7)s (TDATA(KLIJ))J=sTSTART, IEND)
49 G0 TO &
50 7 WVRITE(6,22) [LABELLIN,)sv=1)T)

108
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A FORTRAM IV (VER $43) SOUNCE (ISTINGI DTFOCL SUBROUTIME 04/10/75 PAGE 0011
51 A CONTINUE
32 WRITE(6,20)
33 YRITE(6,19)
36 1521545
35 JHALT2THALT+S
56 5¢ CONTINUE
57 IFCIHEADEQ.2)} RETURM
53 1START=5
39 JENDaB
60 60 70 3

61 10 FUPMAT(74A4) .
62 11 FOPMAT(! 1,732, 1%1,T42, 1FRESENT!,T57, 1%  AVERAGE DISCOUNTER %1

63 1,791, YUNIFORMI, T107, 1% ACQUISTINN ¢asT *1)

64 12 FORAAT(1 %1,732,71%1,T43,CNSTI,T5T7,0%  COST pFR GPADUATE *1,78
63 19, VANNUAL COSTi,T1s7, 1% FuR FACILITIES ,EQUIP, 1)

(1] 13 FORMAT() *1,T32,1%1,T57, 11,782, 1%1,T107, 1% AN INSTRUCTIGNAC

67 1 %)

68 16 FORMAT(! *1,732, 141,757, %1, TB2,1%1,T107,1% MATERIAL DEVELOPEMFNT
69 1 %) .

70 15 FOAMAT(1HI) _ .
71 16 FORMAT(! *1,732,1%1,7T42,IND, OF!,T57,1%1,1  NGKaDISCOUNTED

72 1% NO, OF STUDENT *  AVERAGF HOURS PER *1)

73 17 FORMAT(! ®1,T32, 1%1,730, V INSTRUCTORS!,T57, 1%  ARNUAL INSTRUCTAR
74 1 » POSITIONS RFQUIRED * GRADUATE IN MODULE xl)

75 18 FORNAT() *1,T32, 1110 MAMRYEARS PER YEAR) *!',TA7;1605T1,T82,1%1,7]}
76 107, 1%, 7132, 1%1)

77 19 FORMAT{LH ,32( tmkicl), thkn1)

78 20 FOSMAT( 1 #1, 732, 1M1, 757, 1%, 782,151, T10T, 1%1,7132,1%1)
79 2) FORMAT(LH ,744," h1,4(5%,Fibd,t,X,1u1))

80 22 FORMAT(LH ,Ta4,1 %1,4(24Xs 1%1])

8l END
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A PORTRAN IV (VER $43) SQUARCF I IRTINGt DTEODY1 SUBROUTINE 04/10/78

Py

DO B~JOURE WN ™

[a Xe Neld

SURROUTIME DTEADY(MER,LC)
THIS SUBROUTINE STmReS OUTPUT TABLE VALUES

coMMDN /DVAR/CDATAT 222)
COMBOM/TVAR/ X(t18,2,20)
no 1 1=1,20
X(MED,LCy1)mCDATA(Y)
PETURN

END
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A FORTRAN tV (VER S43) SOUPCE UISTING! 04/1C/78 PAGE 0013

1 SURRQUTINE DYEAE)

2¢

3¢ THTS SUBROUTINE PRINTS A4 TABLE

4 C

5 COMMIN /TVAR/ X(15,8,20)

6 DIMENSION IVARTLI®)JICAT(16),MENLA(L5,4)

7¢

8¢ READ CATEGORY HEADINAS AND NN, OF MEDJA CARDS
9 ¢

10 SEAD(S5,16) (ICATCIV,151,16),NCT

11 15T=1

12 1EMf 25

13 1CT=0 i

14 T PEAD(S,17) ((MFDIAYI,J),08),4)51n1ST, 1END)

15 1CT=1CT+1

16 TFCICT,EQ.NCT) P T}

17 1ST=IST+5

18 1EMC<IEND+5

19 6N T2 3
227 ¢
21 ¢ PEFAD TABLE VARIARLE AND NU, OF MEDIA TG BE PRIMTED
22 ¢
23 1 °FAN(5,10,END=100) (IVAR(I), 1u1,19),NVAR)NMED
24 WRITE(6211) (IVAR(1),1n}s19)
25 YRITT(6,12)
26 WRTTE(6,13) .
27 VRITE(6s14) (ICAT(1),1x1014)
28 WRITE(6,13)
29 “PITE(6,12)
3n prl 2 Kel,NMEN

1 YRITE(&,13)
32 VRITE(6,15) (MEDTALK V), d81,4), (X(KsLCINVAR),LCxT,R)
33 WRITE(6,13)
34 2 WRITE{6,12)
35 0 TG 1
36 10~ BETURN
37 17 FOEVAT(19A4,212)

33 11 FDOMAT(1IH1, 1044, 7/
39 17 FOREAT(LH ,3)(1kbdbtr), Ixt)

49 13 FOOMAT(! 1,722, 1%1,2 (12X t%t))
14 FOBFAT(! XVGTL2, %1, 0(2X220652%) %))
15 FOONAT() ®1,2Xs48451 *1,R(1X,F10.1)" *'))
14 FOR'AT(16A4,R%,12)
17 FA9"'AT(204A4)
END

Lot o 3 R
S W N

(R}

o 1.6




B

O

ERIC

Aruitoxt provided by Eic:

TAEG Report No, 16

2% DATA PECK LISTING awwk

111

RUN ID ¢ EXAVPIF ) 1
INSTRUCTICMAL PELIVERY SYSTE - APERATIONAL SYSTEM [{ & LARDRATORY WITH TUTOR
0, T 64, 75, 1u0, Q¢ apn Q. 10, 03
1,0 f,20 Q. 19, LoD 16240, 0. 11147, ¢, N,
100 f‘.ﬂk c,10 Sv, Ayl 2, 0, Q, 0,05

2473 2,75 2475 2.75 2.75 2,75 2,75 2,75 2.75 279
0, n, W0 A, ) 0, Ly 0. 2, D,
OO A, G Do 2, ﬁ. G. [ fa,
1500 15{'0 1500 15.0 anc 15”. 150. 15“ 15"~c ]b“.
o. n. 0. A. ﬂ' p' (f' ’\\' n.
1300, 1400, 1300, 12ng], 12a¢, 110, 1160, 1190. 115¢, 110,
O. ﬂ. 90 (ol T ﬁ. f.. ﬂ. C‘. nc
RUN ID & EXAMPIE 2 2
INSTRUCTIOMAL PELIVERY SYSTE' o “[CROFISHE WITH PHCTb MOCkUp

o' f‘. 64, .’bc ‘L‘n. n, 'c ?75 100 00‘
l, 02 e 1134, |1 16260, ¢, 11147, 0, 0,
10, o 1 &0, .1 4, W05 ol 005

2.75 2,75 2075 2475 2475 2.15 2,75 2,75 2,75 275
0, n, o ) ) n, ‘o N, o, C
0. r, e Do ot a, W, , Q, 0,
15, 15, 15, 12, 5, 15 15, 15, 15, 15
o. f‘. ’,0 " e (. 0, (- D,
1300, 1410, 13co, 12r9, 1270, 1"0. 1100,  .1100], lth. 1”0.
0, n, Qe N, (2l 0, 3, o, 1y 0,
END QF F!LF INnlCATOF

* SYSTEY A

*

* OPERATIUNMAL SYSTEM I A

* LABIRATIRY WITH TUTGR

*

* SYSTEN 3

*

* MICSOFISHF wITH PHOTC

¥ MnCkue

* .

END OF FILF IMNICATOR
CAT 1 CAT 2 CAT 3 CAT 4 CAT 5 CAT 6 CiT 7 CAT 8 1
0P, SYSTE™ HICROFICHE cal PT LIN7AR PT BRANMCHING
NONDISCOUHTER QST PER GRADUATEZ . EXAIPLF )
NOMDISCUMITED 0ST DF ALTERANATTVE
INITIAL I'.ATPUCTIOMAL “MATERIAL BEVELOPRMFANT CGST 1
END 0F FIL® INNICATOR
END OF FILE [HNICATOR

or
w W w

xkkd END OF | 1ST #kks

EFOOTR oM Kx STUP
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COST DATA COLLECTION FORM

Instructional Delivery System

Run ID
Symbol Variable Description Value Units
Facilities
FACOST Total facilities acquisition
and/or refurbishing costs Dollars
LOFFA Expected years of life of
FACOST assets (in whole numbers) Years
SQFTIN Total square feet required
for each instructor Sq ft
SQFTST Total square feet required
per student position Sq ft
SQFTAM Total square feet required
for administrative overhead
for all student positions Sq ft
Equipment
EQCISP Equip. implementation costs
independent of stud. pos. Dollars
LOFEQ1 Expected years of life of
EQCISP assets Years
EQIMPC Equip. impTementation costs
per student position Dollars
LOFEQ Expected years of 1ife of
EQIMPC assets (in whole numbers) Years
TSPOSD Percent of operating time
student position down Percent
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Symbo1 Variable Description Value Units
Instructional Material (IM)
UIMD % of TLENGH (i.e., time spent
in training medium) for which
new instructional material
must be developed Percent
UPDATE % of original development cost
required each year to maintain
instructional material Percent
EVIM % of original development cost
remaining at end of planning
period Percent
CIMD Average cost of developing
one hour of instructional
material Dollars
Personnel
INTSPO Instructor to student Decimal
position ratio Ratio
SALINR Annual salary and benefits of
one instructor Dollars
Supplies
SUPPLY Cost of expendable suppiies for
each student while enrolied in
course Dollars
Students
STUDSL Annual salary and benefits of
one student Dollars
STCST1 Average student travel cost
to and from school Dollars
STCST2 Average per student travel cost
as a part of course Dollars
Miscellaneous
N Number of years in planning period Years
ARATE Attrition rate Percent
DRATE Discount rate Percent
WSCHOP Weeks school operates each year Weeks
TLENGH Average time spent in training
medium per student
(non-recycled students) Weeks
TLEGTH Average hours per week student
spends in medium Hours
RCRATE Recycle rate Percent
ARCYTM Average time the recycled student
spends repeating material Weeks
ESP Percentage of excess student
positions required to provide
for fluctuations in input Percent

NOTE: A1l percent values are entered as decimal equivalents.
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